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from  actual  shower  waste  was  insignificant)  waters  850,  853,  S55A,  L14,  pooled 
Cincinnati  tap  water  and  distilled  deionised  water  did  not  produce  significant  % 
irritation  under  the  circumstances  of  the  test.  The  observed  reactions  to  the  two 
irritant  samples  showed  a consistently  different  morphology  and  developed  at  dif- 
ferent rates.  Because  of  these  differences,  ths  relative  degree  of  irritance 
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irritation.  No  evidence  of  allergic  contact  sensitisation  was  seen  with  either 
water)  challenge  patch  testing  was  negative  in  both  cases.  Hales  appeared  to  be 
more  easily  irritated  than  females  with  both  water  samples.  All  testing  was  per- 
formsd  on  the  upper  back)  within  this  region  oil  the  skin  relative  patch  position  did 
not  seem  to  be  an  important  variable. 
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TOXICITY  AND  IRRITANCY  OF  ULTRAFILTRATES  OF 
LAUNDRY  AND  S.’.OWER  HASTE  HATERS 

SYLVAN  O.  WITHERUP , Edward  A.  Enmett,  Department  of  Environmental  Health, 

College  of  Medicine,  University  of  Cincinnati,  Cincinnati,  Ohio. 

EXECUTIVE  SUMMARY 

A growing  demand  for  water  coupled  with  decreasing  supply  in  many  parts 
of  the  world  has  indicated  a need  to  recycle  and  reuse  water  whenever  possible. 
The  continued  reuse  of  limited  water  supply  is  feasible  if  hazards  to  health 
inherent  to  the  accumulated  wastes  can  be  eliminated  by  efficient  purification 
processes. 

A process  of  membrane  ultrafiltration  and  post  chlorination  has  been 
developed  to  treat  laundry  and  shower  waste  waters  for  potential  recycle  and 
reuse.  Samples  of  water  taken  at  various  stages  in  the  purification  process  have 
been  evaluated  in  respect  to  their  immediate  toxicity  when  given  orally  to  mice, 
as  a primary  skin  irritant  when  kept  in  contact  with  the  intact  and  abraded  skin 
of  rabbits  and  as  an  irritant  to  the  ocular  tissues  in  rabbits.  Each  of  these 
tests  provided  quantitative  data  which  correlated  with  the  efficiency  of  the 
purification  process. 

The  sample  waters  investigated  were  identified  as:  (1)  synthetic  laundry 
waste  water,  (2)  synthetic  or  real  shower  waste  water,  (3)  ultrafiltrates  of 
Group  1,  (4)  ultrafiltrates  of  Group  2,  and  (5)  concentrates  (10  to  1000  fold) 
of  waters  from  each  of  the  4 groups.  The  synthetic  waste  waters  were  constituted 
by  adding  to  tap  water  known  amounts  of  the  chemical  coaponents  identified  in 
the  real  waste  water,  thereby  providing  for  study  water  of  known  chemical  composi- 
tion which  could  be  duplicated  or  altered  as  required.  The  various  real  wastes 
and  ultrafiltrates  were  concentrated  by  a process  of  freezing. 

Ninety- five  water  samples  have  bean  tested.  The  ultrafiltrates  (including 
those  concentrated  by  freezing)  caused  no  irritation  in  the  skin  or  eye  of  rab- 
bits, and  were  not  toxic  when  given  orally  to  mice.  Highly  concentrated  wastes 
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ltd  to  skin  irritation  ranging  frost  mild  erythema  to  necrosis  and  corrosion » 
evoked  mild  to  severe  conjunctivitis  in  the  eye  of  rabbits  and  were  toxic  when 
given  orally  in  massive  dosage  to  mice.  The  severity  of  these  responses  was 


Ten  6f  the  water  samples  tested  for  mutagenic  activity  by  the  Ames  test 


were  all  non-mu tagenici  of  these  ten*  six  have  been  tested  for  irritation  to  the 


Using  a 21-day  Continuous  closed  patch  test  technique  in  humans  as  a test 


for  cumulative  irritancy,  two  out  of  eight  tested  water  samples  namely  540 


(100X  synthetic  shower  waste)  and  L7  (50X  synthetic  laundry  waste)  were  found 


to  be  significantly  irritating.  Irritation  resulting  from  sny  of  the  ultra' 


filtrates  and  from  actual  shower  waste  was  insignificant)  waters  850,  553,  S5SA 


L14,  pooled  Cincinnati  tap  water  and  distilled  deionised  water  did  not  produce 


significant  irritation  under  the  circumstances  of  the  test.  The  obeerved 
reactions  to  the  two  irritant  samples  showed  a consistently  different  morphology 


and  developed  at  different  rates.  Because  of  these  differences,  the  relative 


degree  of  irritance  assigned  to  the  samples  varied  depending  on  the  method  used 


to  score  the  overall  irritation.  No  evidence  of  allergic  contact  sensitisation 


was  seen  with  either  water;  challenge  patch  testing  was  negetive  in  both  cases 


Hales  appeared  to  be  more  easily  irritated  than  females  with  both  water  samples 


All  testing  was  performed  on  the  upper  back)  within  this  region  of  the  skin 


relative  patch  position  did  not  seem  to  be  an  important  variable 


r 


— 


FOREWORD 

In  conducting  the  research  described  in  this  report, 
the  investigators  adhered  to  the  principles  described  in  the 
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Z.  Introduction 

A growing  demand  for  water  coupled  with  decreasing  supply  in  many  parts 
of  the  world  has  indicated  a need  to  recycle  and  reuse  water  whenever  possible. 
The  continued  reuse  of  limited  water  supply  is  feasible  if  hasards  to  health 
inherent  to  the  accumulated  wastes  can  be  eliminated  by  efficient  purification 
processes.  The  University  of  Kentucky;  in  contract  with  the  U.S.  Army  Medical 


Research  and  Development  Command  (DADAp(^-72-C-2050)  has  developed  membrane 
ultrafiltration  and  post  chlorination  as  a waste  treatment  And  water  renova- 
tion process  for  the  potential  recycle  and  reuse  of  laundry  mates,  shower 
wastes  and  combined  wastes  containing  both  laundry  and  shower  waste  consti- 
tuents . 

In  this  research,  toxicity  tests  served  two  purposes:  first  to  detect 
changes  in  the  toxic  and  irritant  properties  which  were  occasioned  by  changing 
the  treatment  process  and  which  quantitated  physiological  effects  in  correla- 
tion with  the  efficiency  of  the  treatment  process.  Secondly  tests  were  needed 
also  which  would  provide  data  suitable  in  part  for  judging  the  safety  of  water 
processed  by  the  procedure. 

IX.  Materials 

The  technical  details  of  the  purification  process  have  been  described  in 
the  final  report  submitted  by  Dibakar  Bhattacharyya  and  Robert  B.  Grieves  (2), 
Department  of  Chemical  Engineering,  University  of  Kentucky.  A schematic  dia- 
gram of  the  system  is  presented  in  Figure  1 which  may  clarify  the  description 
of  the  water  samples. 

The  sample  waters  investigated  were  identified  as:  (1)  synthetic  laundry 
waste  water,  (2)  synthetic  or  real  shower  waste  water,  (3)  ultrafiltrates  of 


TABLE  1.  The  Composition  of  Synthetic  IX  (First  Use) 

Shower  and  Laundry  Wastes 


Shower  Waste 

Laundry  Waste 

Component 

mg/l 

Component 

mg/l 

Soap  (deodorant) 

70 

Nonionic  surfactant 
(primary  alcohol 

Shampoo 

40 

ethoxylates) 

100 

Hair  tonic 

25 

Carboxymethyl 

cellulose 

5 

Tooth  paste 

40 

Oil 

200 

Shower-lavatory 

Ca(2+) 

50 

cleaner 

100 

P 

100 

Disinfectant 

( sodium-o-phenyl 
phenolate) 

20 

Silicates 

ICO 

Insect  repellant 

20 

Bleach  (Cl2 ) 

10 

Soil  (0.2  clay) 

20 

Clay 

100 

Total 

organic  carbon 

(TOC)  content 

86  mg/l 


186  mg/l 


Group  lr  (4)  ultrafiltrates  of  Group  2,  and  (5)  concentrates  (10  to  1000 
fold)  of  waters  from  each  of  the  4 groups.  The  synthetic  waste  waters  were 
constituted  by  adding  to  tap  water  known  amounts  of  the  chemical  components 
identified  in  the  zeal  waste  water,  thereby  providing  for  study  water  of  known 
chemical  composition  which  could  be  duplicated  or  altered  as  required.  The 
various  real  wastes  and  ultrafiltrates  were  concentrated  by  a process  of 
freezing. 

The  concentrations  of  the  chemical  components  normally  found  in  the 
respective  wastes  after  one  use  are  given  in  Table  It  these  group  concentra- 
tions expressed  as  IX  have  been  taken  arbitrarily  as  a unit  of  waste  resulting 
from  a single  use.  Multiples  of  these  IX  units  represent  the  accumulated  wastes 

resulting  from  repeated  reuse  of  the  water  without  any  purification. 

1 I J 

In  all,  ninety-five  samples  of  water  were  tested.  Shipped  in  lots  of  five 

or  more  from  Lexington,  Kentucky  via  United  Parcel  Service,  they  were  received 
at  the  Kettering  Laboratory  the  next  morning.  The  samples  were  transferred 
from  plastic  containers  to  pyrex  glass  bottles,  sealed  and  stored  under  refrigera- 

I 1 

tion  until  used  in  the  experiment.  Usually  five  consecutively  numbered  samples 
were  taken  from  the  refrigerated  supply,  identified  by  number  only  and  studied 
without  reference  to  the  components  or  treatment  process. 

The  order  in  which  the  samples  of  water  were  submitted  for  study,  their 
initial  identification  and  the  detailed  test  results  obtained  with  each  sample 
are  contained  in  a series  of  progress  reports  submitted  periodically  to  the 
U.S.  Army  Medical  Research  and  Development  Command,  which  have  been  Included  in 
in  this  report  as  Appendix  B.  A full  description  of  each  sample  Is  provided  in 
Table  IA  contained  in  Appendix  A.  A descriptive  suanary  of  all  the  samples  is 
given  in  Table  2.  In  this  tabulation,  the  first  column  shows  the  number  of 
samples  taken  while  processing  a feed  water  containing  the  units  of  waste  of 
Table  I specified  in  the  column  headed  Type  of  8ample;  the  remaining  columns 
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TAILS  2. 

Description  of  Water  Saaples , 

, their  Number 

, Type  and  Source 

Number 

*3* 

mxA 

of 

Waste  Teed 

Ultrafil- 

Concentrates 

Saaples 

Saaple 

Water  (T) 

trate  (UP) 

Waste  Freese 

Synthetic  Shower  Wait* 

7 

IX 

30-55 

26 

141  115-367(0?) 

1 

5X 

624(UF) 

10 

10X 

204-210 

49-113 

129-1052 

3 

20X 

1030 

4 

30X 

1556-1620 

2 

50X 

2181-3093 

4 

100X 

2758-6044 

5 

200X 

1556-4942 

2 

300X 

15,000-18,000 

2 

500X 

26,000 

2 

1000X 

56,000 

Actual  Shower  Waste 

21 

IX 

47-1215 

19-68 

104-1427  188-756  (?) 

147-337 (U?) 

2 

1 

3 

1 

1 

1 

2 

3 

2 

1 


2X 

5* 

10X 

50X 

75* 

1X+20  g. (A)/l 
100X 
500X 
500X/2 
500X/3 


Synthetic  Laundry  Waste 
(A)  With  Meodol  Detergent 
4 


40(UF) 


252 

846 

930 

936 

2643 

72,000-106,250 

42.000 

24.000 


15 

50 


3 


IX  ♦ 20  gA 
ix  ♦ 50  gA 
lx  + ioo  gA 
ix  + 5oogA 


(B)  With  Arm  Type  1 Detergent 
(B)  986 

1843 
268? 

75,000-77,000 


Mixture  of  Synthetic  Shower  and  Laundry  Wastea  (Equal  Volumes  500X) 
1 With  Neodal  (A)  46,000 

1 With  ATI  detergent  60,000 


.1 


Number 

3 

2 

1 


D—firlaUfla 

Tap  water,  freese  concentrated 
Ha-O-phenyl  phenolate  (1000  ag/l ) 
Shower  Cleanser  (1000  "*gA ) 


TOC  (a*A  ) 
23  - 110 
540 
16 


13 


.>•*  ..  „*.*>:**{ 


give  the  locations  in  the  recycling  system  from  which  the  samples  were  obtained 
and  the  extent  to  which  some  of  the  samples  were  concentrated  by  a freezing 


process)  occasional  wastes  were  diluted  variously  with  tap  water.  The  numbers 
under  the  various  categories  refer  to  the  content  (mg/1)  of  total  organic 


carbon  (TOC)  found  in  the  individual  samples  by  chemical  analysis  at  the 


University  of  Kentucky 


distributed  randomly,  5 per  cage,  among  50  cages  contained  on  one  rack.  Male 


New  Zealand  white  rabbits  weighing  2>i  to  3>i  kg  were  obtained  weekly  in  lots 


of  24  from  various  local  rabbi trys>  these  were  caged  individually  and  were  ob 
served  with  respect  to  their  activities  for  4 or  5 days  prior  to  their  use. 


SECTION  A - MAMMALIAN  TESTING 


After  two  weeks  or  more  of  observation  with  respect  to  their  normal 


activity,  10  mice  were  weighed  individually  and  given  by  intimation  a dosage 
of  10,  25,  40,  63  or  100  mlAg  of  a specific  water;  a total  of  50  mice  were 


given  the  respective  dosages  of  any  one  water  and  5 water  samples  were  studied 


with  each  lot  of  mice.  After  dosage,  the  animals  were  observed  daily  during 


14  days  for  signs  of  illness.  All  fatalities  and  any  change  in  normal  activity 


were  noted  in  the  records.  The  animals  in  each  cage  were  weighed  as  a group 


on  days  3,  7 and  14  after  their  dosage 


Prinary  Irritation 


The  ability  of  each  water  to  produce  primary  irritation  in  the  skin  was 
measured  according  to  the  patch  test  technique  described  in  paragraph  I9I.I 
of  Regulations  under  the  Federal  Hazardous  Substances  Act,  Part  X9I,  Chapter  I 
Title  21,  Code  of  the  Federal  Regulations  published  by  the  U.S.  Department  of 
Health,  Education,  and  Welfare,  Food  and  Drug  Administration  (5)  in  1965  and 
as  revised  and  ammended  by  the  Consumer  Product  8afety  Commission  (4)  In  1973. 


TABLE  3.  Scoring  Primary  Skin  Irritation 


Erythema  and 

Eschar  Formation 

Score 

Edema 

Formation 

Score 

No  erythema 

Very  slight  erythema 

0 

No  edema 

Very  slight  edema 

0 

(barely  perceptible) 

1 

(barely  perceptible) 

1 

Well  defined  erythema 

2 

Slight  edema  (edges 
of  area  well-defined 

Moderate  to 
severe  erythema 

3 

by  definite  raising) 

Moderate  edema  (raised 

2 

Severe  erythema  (beet 
redness)  to  slight 
eschar  formation 

approximately  one  mm  ) 

Severe  edema  (raised 

3 

(injuries  in  depth) 

4 

more  than  one  mm  and 
extending  beyond  the 
area  of  exposure) 

4 

Summary  Tabulation  of  Scores 

Condition  Time  Average  Condition  . Time  Average 

(hrs.)  score  (hrs.)  score 

(*)  (*) 


Erythema 

Intact  skin 

24  

Edema 

_ Intact 

skin 

W W 

72  

It 

H 

Abraded  skin 

24  

Abraded 

skin 

•t  N 

72  

•1 

•l 

Subtotal  (SI)  Subtotal  (S2) 


Primary  irritation  score  = (SI  + S2)/4  =, 


24 

72 

24 

72 


(*)  The  score  recorded  in  each  of  the  eight  categories  is  the 
average  value  for  the  six  animals  used  in  each  test. 


Test  water  (0.5  nl)  was  placed  on  a cotton  swab  about  one  square  inch 
in  area  and  placed  in  contact  with  the  bare  abdominal  skin  of  a rabbit;  two 
such  patches  were  used  with  each  water,  one  placed  upon  intact  skin  and  the 


l 

: 


ZZ. 


other  upon  an  area  of  abraded  skin  on  each  of  6 rabbits.  The  patches  were 
covered  with  a plastic  sheet  encircling  the  trunk  of  the  animal  and  covered 


with  a denim  corset  which  kept  the  assembly  in  place  and  permitted  the  animal 
to  be  returned  to  its  cage.  After  24  hours,  the  coverings  and  patches  were 
removed  and  the  reactions  in  the  skin  were  scored  according  to  their  severity 
as  described  in  the  procedural  regulations  summarized  in  Table  3. 

Eye  Irritation 

The  irritation  produced  in  the  eye  following  contact  of  the  ocular  tissues 
with  a specific  water  was  measured  according  to  the  definitive  test  described 
in  paragraph  191.12  of  the  regulations  cited  above.  Six  rabbits  were  used  for 
each  test.  Each  eye  was  examined  for  redness  and  ehemosis  in  the  palpebral  and 
bulbar  conjunctivae  and  for  any  abnormality  in  the  cornea  or  iris.  Zf  the 
ocular  tissues  were  not  normal  in  appearance  the  animal  was  excluded  from  the 
study.  The  test  water  was  placed  in  one  eye  of  each  animal  by  gently  pulling 
the  lower  lid  away  from  the  eye  ball  to  form  a cup  into  which  0.1  ml  of  the  water 
was  dropped.  The  lids  were  held  together  for  one  second  and  the  animal  released. 
The  eyes  were  examined  and  the  ocular  reaction  was  recorded  at  24,  48  and  72 
hours.  Grades  for  scoring  the  ocular  lesions  as  defined  in  the  Regulations  are 
shown  in  Table  4. 

Results 

Oral  Toxicity  - Mortality 

Of  the  95  samples  submitted,  87  were  administered  orally  to  mice,  the 
volumes  of  three  synthetic  shower  wastes  (S-63,  64,  65)  and  five  laundry  wastes 
lh-22,  23,  24,  25  and  26)  being  insufficient  for  the  oral  study.  Zn  the  course 
of  the  experiments  six  mice  were  accidentally  injured  and  were  discarded;  they 
were  not  included  in  the  mortality  data.  Occasional  mica  escaped  from  their 
cages  and  were  at  liberty  for  a few  or  several  hours;  whan  recaptured  they 
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TABLE  4.  Grad#*  for  Scoring  Ocular  Laalona 


Rabbit 

Ident. 

Number 

: Oraded  Response  Score 

24  houra 

46  h 

sun 

72  h< 

HUS 

Con-  | 

Junct-  j 

lva.  ; n,a 

R * C 1 

Iris 

Con- 

junct- 

iva 

R • C 

Cor- 

nea 

Iris 

conj- 

junet- 

iva 

R • C 

Cor- 

nea 

Iris 

I 

1 

i 

• 

J 

Conjunctiva 

* Redness 

Refers  to  Palpebral 
and  bulbar  conjunctiva* 
excluding  com**  and  Iris. 


V*a**ls  normal — — — — — 0 

Som*  vessels  definitely 

Injected—————  1 

Diffuse,  crimson  red.  In- 
dividual vessels  not 
easily  dlscemabl* — (2) 

Diffuse  beefy  red  3 

* Chemosls. 

No  swelling  — — 0 

Any  swelling  above  normal 
(Including  nicti- 
tating membrane) — — 1 

Obvious  swelling  with  par- 
tial eversion  of  lids  -(2) 

Swelling  with  lids  about 

half  olosed  — 3 

Swelling  with  lids  more 

than  half  closed 4 


Cornea 


No  ulceration  or  opacity — - — - 0 

Scattered  or  diffuse  areas  of 
opacity  (other  than  slight 
dulling  of  normal  luster) — (1) 

Easily  dlscemabl*  translucent 
areas,  details  of  iris 
sli^itly  obscured  2 

Nacreous  areas,  no  details  of 
iris  visible,  sis*  of  pupil 
barely  discernible  — 3 

Complete  comeal  opacity,  iris 
not  dlscemabl*  — — — — 4 


Iris 

Normal— ———————  0 

Markedly  deepened  folds  con- 
geetl  on,  swelling,  circum- 
comeal  injection,  sluggish 
reaction  to  light i any  of 
these  or  any  combination 
thereof — (1) 

No  reaction  to  light,  hemor- 
rhage, gross  distruetioni 
any  or  all  of  these———  2 


( ) Bracketed  numbers  indicate  the  lowest  grades  considered  positive 
under  the  Federal  Hasardous  Substances  Labeling  Act  Regulation*. 


were  isolated  for  the  remainder  of  the  period  of  observation.  All  of  the 
escapees  lived  and  were  included  among  the  survival  data;  their  weights  were 
not  included  in  the  group  body  weight. 

The  fatalities  resulting  among  mice  after  intubation  of  the  respective 
wastes  are  sunmarized  -in  Table  5 according  to  the  source  of  the  waste,  the 
volume  dosages  administered  and  the  range  in  their  TOC  contents.  The  mortality 
shown  in  the  top  four  cells  of  Table  5 was  in  each  instance  apparently  unrelated 
to  the  magnitude  of  the  TOC  dose  administered  and  no  peculiarity  could  be  found 
in  the  components  of  the  individual  wastes  which  could  account  for  the  fatali- 
ties. Spontaneous  deaths  occurred  also  among  undosed  mice  in  the  same  lots 
from  which  the  respective  experimental  groups  had  been  constituted;  this 
mortality  ranged  from  0.5  to  2.5  percent  in  specific  lots,  the  incidence  usually 
being  as  great  or  greater  than  in  the  intubated  animals . This  low  sporadic 
mortality  was  attributed  to  extraneous  diseases  unrelated  to  ingestion  of  the 
respective  wastes. 

Four  of  the  synthetic  shower  wastes  (S-56,  57,  58,  59)  and  ten  of  the 
laundry  wastes  (consecutively  numbered  L-12  through  21)  were  found  to  be  toxic. 
The  TOC  dose-mortality  responses  were  evaluated  by  probit  analysis  of  the 
combined  data  in  the  respective  categories  using  the  maximum  likelihood  method 
described  by  Finney  (6) . The  TOC  LD5Q  values  were  2382  and  2740  mgAg  for  the 
synthetic  shower  and  laundry  wastes  respectively;  100X  or  greater  concentrations 
of  either  waste  were  required  to  achieve  such  dosages  in  mice. 

Signs  of  Illness 

Mice  given  a lethal  dose  of  either  waste  became  hypersensitive  to  auditory 
and  tactile  stimuli  and  exhibited  increased  ambulatory  activity,  mild  tremors, 
occasional  tonic  convulsions,  dyspnea  and  terminal  coma.  Nice  given  sublethal 
dosages  exhibited  less  severe  responses  and  also  developed  anorexia  accom- 
panied by  decreased  gain  or  actual  loss  in  body  weight. 

■o  signs  of  illness  were  noted  among  mice  given  any  of  the  ultrafiltrates 
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TABLE  5.  The  Mortality  Among  Mice  According  to  the  Volume  Doee 

of  Water  and  ita  Waate  Contenta 


Volume 

Dose 

ml /leg 

Kang*  in 

TOC  Dose 
mg/kg 

Futilities 

• 

D T 

Bang*  in 

TOC  Dose 

■aAs 

Fatalities 

a 

0 T 

Tap  water 

(3  samples) 

Beal  Shower  Waste  (21) 

10 

0.2-1. 1 

0-30 

0.2-14. 

1-210  * 

2S 

0.6-2. B 

0-30 

0.5—36. 

3-209 

40 

0.9-4. 4 

0-30 

0.8-57. 

2-210 

63 

1.4-6. 9 

0-30 

1.8-90. 

2-210 

100 

2.3-11. 

0-29 

2.0-143. 

5-210 

Mortality 

0-149 

13-1049  (1.2%) 

Low  TOC  Concentrations 

Syn.  Shower  Waste  (38) 

Laundry  Waste  (11) 

10 

0.2-60. 

5-378 

0.04-18 

0-110 

25 

0.4-151. 

1-379 

0.1-46 

0-110 

40 

0.6-242. 

1-378 

0.2-74 

2-110 

63 

1.0-381. 

2-379 

0.3-116 

0-110 

100 

1.6-604  . 

5-381 

0.4-184 

4-110 

Mortality 

14-1895  (0.7%) 

6-550 

(1.1%) 

Toxic  TOC  Concentrations 

Syn.  Shower  Waste  (4) 

Laundry  Waste  (10) 

10 

280-580 

0-40 

26-1065 

0-100 

25 

700-1450 

0-39 

66-2662 

17-97 

40 

1120-2320 

7-39 

106-4260 

3*-96 

63 

1764-3650 

26-39 

166-6710 

41-95 

100 

2800-5800 

30-37 

264-10650 

74-94 

LD50 

2382  mgAg 

2740  mgAg 

Fiducial  limits 

/ 1664  mgAg 

4*1700  mgAg 

(.3410  mg/kg 

(.4100  mgAg 

1* 


V. 
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TABLE  6.  Wastes  Irritating  to  the  Eye  of  Rabbits. 


Sample 

number 

Waste 

units 

Total 

organic 

carbon 

Positive 

Responses 

Eye 

Irri- 

tant 

Lexington  Tap  Water  Concentrated 

T8 

0 

110 

3/12 

No 

Synthetic  Shower 

Wastes 

S6 

10X 

210 

4/6 

Yes 

S3 

10X 

204 

1/6 

No 

S4 

10X 

296 

0/6 

No 

S26 

100X 

3602 

4/6 

Yes 

S59 

500X 

28161 

0/6 

No 

S57 

(1000X)/2 

28000 

3/6 

Yes 

S58 

1000X 

56000 

10/12 

Yes 

Synthetic  Laundry  Wastes 

LI,  L4 

10X 

252 

4/18 

No 

L12,  L13 

100X 

2643 

8/12 

Yes 

L15,  L24 

500X 

72000 

12/12 

Yes 

Ll8 

IX 

+500  g/l  ATI(*) 

75000 

3/6 

Yes 

Equal 

Volume  Mixtures  of  Shower  & Laundry 

tastes 

L17  = L15 

+ (500X  + 

S59 

500X)/2 

46000 

6/6 

Yes 

LI 9 * L18  + 
S59 


60000 


0/6 


No 


—n 

. 

I 

and  their  growing  body  weight  was  not  affected  by  tha  waters  Ingas tad.  Growth 
rata  among  tha  animals  givan  tha  raal  shows r wasta  was  also  normal. 

Bys  Irritation  in  Rabbits 

Zn  tha  prograss  raports  (Appendix  B)  tha  ays  irritation  seoras  wara  raportad 
as  tha  total  soora  alicitad  in  aach  group  of  six  rabbits  and  as  tha  nuabar  of 
rabbits  in  aach  group  of  six  or  sera  which  showsd  any  reaction  of  sufficient 
severity  to  be  classified  as  a positive  response  as  defined  in  tha  regulations 
for  judging  aye  irritation  (cf . Table  4) . Tha  data  showing  tha  number  of 

positive  responses  resulting  from  each  type  of  waste,  tha  original  constitution 
of  tha  feed  water  and  tha  location  from  which  the  sample  was  taken  in  tha  puri- 
fication process  are  summarised  in  Table  2A,  Appendix  A.  Those  wastes  for  which 
tha  positive  responses  were  sufficient  in  number  of  classify  the  sample  as  an 
aye  irritant  era  shown  in  Table  6. 

Ho  ultrafiltrate  of  any  wasta  and  none  of  tha  actual  shower  wastes  Including 
tha  feed  water  and  tha  ooncentrates  was  found  to  be  an  eye  irritant  as  defined 
by  tha  regulations.  An  occasional  individual  response  to  these  waters  and  to  the 
less  concentrated  synthetic  shower  and  laundry  wastes  aonsisted  of  moderate 
(Grade  2)  erythema  in  the  palpebral  and  bulbar  conjunctivas  with  no  swelling  and 
no  involvement  of  the  oonea  or  the  iris. 

Contact  of  the  ocular  tissues  with  laundry  wastes  of  100X  or  greater  con- 
centration, synthetic  shower  waste  of  1000X  concentration  and  with  a mixture 
containing  equal  volumes  of  500X  synthetic  shower  and  laundry  waste  resulted  in 
severe  erythema  and  swelling  with  partial  closure  of  the  eyelids,  opacity  of  the 
oomea  (Grade  2)  and  occasional  congestion  and  swelling  in  the  folds  of  the  iris. 

As co very  was  aomplete  in  all  instances  within  a period  of  seven  days,  tha  eye 
(meeting  normally  to  light  stimulus  and  showing  no  corneal  soars. 

Frlmary  Bfcln  Irritation  in  Babbits 

Tha  average  skin  response  resulting  in  six  rabbits  after  24  hours  of  con- 
tact with  each  of  the  various  actual  and  synthetic  shower  wastes  is  shewn  in 
Figure  2 in  relation  to  tha  TOC  content  of  the  respective  saaple.  The  data 
pertaining  to  the  laundry  wastes  axe  presented  la  Ilka  manner  in  Figure  3. 
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Corrosion 


Primary 

Skin 

Irritation 


TOC  (PPM)  IN  THE  SHOWER  WASTE  WATER 

(*)X  = Normal  Concentration  after  One  Use 

FIGUC  2.  IRC  IRRITANCY  OF  90CR  HASTE  HATERS  TO  TIC  SKIN  OF  RABBITS 


Corrosion  O O rrr~n 


O Neodol  25-9  Detergent 
♦ Household  Detergent 
A Lexington  Top  Woter  (Cone  ) 


/ Army  Type  I 
f Detergent 


j Q 

n s 

O A Q 

A ° — 0 — r 

r i i i 1 1 ml  i i i 1 1 ml  f 

U ,r 

1 i i i mil 

i i i mill 

0 IOO  KXX)  | 

10000 

the  skin  was  hard  and  dry  occasionally  fissured  and  with  but  slight  or  ho 
reaction  in  the  bordering  tissues.  This  reaction  was  considered  necrosis, 
and  was  arbitrarily  labelled  corrosion;  there  was  no  histological  study  of 
the  tissues. 

IV.  Mutagenicity  Evaluation 

Since  its  publication  in  1971,  the  Ames  test  for  detecting  mutagenic 
chemicals  (I)  has  reached  a high  level  of  popularity  and  has  applied  to 
a wide  variety  of  chemicals  In  numerous  laboratories.  There  is  rapidly 
accumulating  evidence  that  with  few  exceptions,  carcinogens  are 
mutagens.  In  a compilation  of  results  obtained  in  various  laboratories 
when  the  test  was  applied  to  300  chemicals  including  known  carcinogens 
and  non-carcinogens,  McCann,  et  al. , (9)  found  that  90  percent  of  the 
known  carcinogens  were  mutagenic.  McCann  and  Ames  (10)  have  reviewed  the 
development  of  the  test  system  and  discussed  recent  improvements  which 
have  increased  the  sensitivity  of  the  test. 

In  brief,  compounds  or  suspect  mixtures  of  compounds  are  tested  on  petri 
plates  with  specially  constructed  mutants  of  Salmonella  typhimurium  as  the  test 
strain.  When  a small  amount  of  a mutagenic  chemical  is  spotted  on  a lawn  of 
the  bacterial  test  strain  in  a petri  dish,  a positive  result  is  seen  by  the 
growth  of  revertant  bacteria  around  the  spot. 

For  quantitative  results  different  concentrations  are  tested  individually 
by  incorporating  the  mutagen  into  a thin  agar  overlay  along  with  the  bacteria; 
the  numbers  of  revertent  colonies  are  correlated  with  the  corresponding  concen- 
tration of  the  mutagen  and  dose-response  curves  obtained. 

By  adding  a microsomal  activation  system  of  rat  liver  to  the  petri  plates  a 
variety  of  carcinogenic  chemicals  whose  metabolites  are  the  active  agent  are 
converted  to  mutagens  and  are  easily  detected. 

Although  the  chemicals  incorporated  in  the  respective  waste  waters  had  long 
been  used  in  coamrcial  toiletries,  soaps,  deodorants,  laundry  detergents. 
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cleansers , etc. , without  apparent  ill  effect,  still  no  infomation  was  found 
in  the  literature  which  demonstrated  their  harmlessness  with  continued  usage. 

It  seemed  prudent,  therefore,  to  test  the  waste  waters  for  mutagenicity  before 
applying  them  repeatedly  tpon  the  skin  of  human  subjects. 

Materials  and  Methods 

After  completion  of  the  animal  tests,  ten  waters  that  were  non-toxic  when 

given  orally  to  mice,  but  which  had  elicited  various  degrees  of  irritation  in 
the  skin  of  r*bbits  were  selected  for  mutagenicity  testing.  Of  the  ten  waters, 
three  were  concentrated  synthetic  shower  waste  feed  waters  (SSWFC) , one  was 
actual  shower  waste  concentrate  (ASWC) , two  were  ultrafiltrates  (ASWF)  of 
actual  shower  waste,  three  were  synthetic  laundry  waste  feed  waters  (SLMF)  and 
one  was  a sample  of  Army  type  I (ATI)  detergent.  The  identification  of  the 
waters  end  the  results  of  the  animal  tests  are  given  in  Table  7 . Certain  dupli- 
cate or  alternate  preparations  are  noted  in  the  table;  for  these  the  TOC  values 

were  somewhat  higher  than  for  the  related  water  indicated  in  Table  IA,  Appendix.  A. 
Animal  tests  were  not  performed  on  two  of  the  alternate  samples  but  it  was  pre- 
sumed that  the  results  would  have  differed  but  slightly  from  those  obtained 
with  the  original  sample. 

These  samples  were  shipped  by  Dr.  Bhattacharyya  from  the  University  of 
Kentucky,  Lexington,  Ky.  to  Litton  Bionetics,  Inc.,  5516  Nicholson  Lane, 
Kensington,  Maryland  20795,  who  performed  the  tests. 

Results  of  Tests 

A complete  report  (7)  on  each  of  the  ten  waters,  including  the  methods  and 
materials  employed,  the  test  data,  an  interpretation  of  the  data  and  the  con- 
clusions is  supplied  in  Appendix  C (page  150).  It  suffices  to  state  here  that 
each  of  the  ten  samples  was  found  to  be  not  mutagenic. 


TABLE  7 - identification  and  Description  of 
Maters  Tasted  for  Mutagenicity 


Mater 

Id. 

Number 

Type 

of 

Maste 

TOC 

PPM 

Irritation 

Skin 

in  Rabbits 

Eye 

Lethal 
Oral  Dose 
■lAg 

S26 

SSWFC 

3602 

2.0 

4/6 

>100. 

S26A 

SSWFC 

*3964 

S40 

SSWFC 

*8167 

3.6 

0/6 

>100. 

S50 

ASWC 

1427 

0.6 

0/6 

>100. 

S53 

ASUF 

51 

0.8 

0/6 

>100. 

S55A 

ASUF 

* 200 

1.6 

0/6 

>100. 

L7A 

SLWF 

* 456 

L7 

SLWF 

800 

2.6 

0/6 

>100. 

L12 

SLWF 

2643 

3.5 

3/6 

100. 

LI  4 

ATI 

2370 

1.2 

0/6 

>100. 

* A duplicate  or  alternate  preparation;  the  TOC  value  is  somewhat  higher 
than  in  the  original  sample  identified  in  Table  IA,  Appendix  A. 


Discussion 

The  sporadic  low  incidence  of  mortality  noted  among  the  idee  particularly 
in  the  early  weeks  of  the  experiments  was  apparently  unrelated  to  the  amount 
of  waste  in  the  dose  administered  and  occurred  at  the  same  or  higher  rate  among 
mice  that  had  ingested  none  of  the  waste  waters.  Hie  survival  of  large  numbers 
of  mice  that  had  ingested  much  larger  dosages  of  the  same  or  more  concentrated 
waste  supports  the  opinion  that  the  fatalities  did  not  result  from  toxic 

effects  of  the  respective  wastes.  Meither  could  they  be  attributed  to  a specific 
ooaponant  of  the  wastes.  Therefore,  we  have  concluded  that  such  fatalities 
resulted  from  extraneous  disease. 

Expression  of  the  concentration  of  the  waste  eoaponants  in  tarns  of  actual 
use  providss  sons  idea  of  the  element  of  risk  involved  in  partial  or  complete 
failure  of  the  filtration  neabrane.  the  effects  in  animals,  namely  mortality, 
severe  skin  injury  and  eye  irritation  occurred  only  dmn  the  waste  concentration 
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approached  or  axoaadad  100  x.  No  adverse  affect  (as  Measured  by  these  tests) 
resulted  frost  any  ultrafiltrate,  any  freeze  concentrate  of  ultrafiltrate,  or 
froa  any  actual  shower  waste. 

Likewise,  as  Measured  by  a 21  day  continuous  patch  test,  ultrafiltrates  and 
actual  shower  wastes  were  not  irritating  to  the  skin  of  hustan  subjects.  50  x 
laundry  waste  and  100  x synthetic  shower  waste  were  severely  irritating  to 
human  skin  ( see  section  B,  pages  37  and  40  ) 

It  is  noteworthy  also  that  effects  resulting  from  the  two  Mixtures  of 
shower  and  laundry  wastes  were  in  accord  with  those  expected  from  the  concen- 
trations employed  and  provide  no  suggestion  of  synergism  or  potentiation. 

All  of  the  tests  were  concerned  only  with  immediate  injury  resulting  from 
the  waste  waters.  No  chronic  or  long-term  feeding  tests  were  performed.  Such 
tests  logically  should  be  the  next  step  in  the  program.  The  components  of  the 
respective  wastes  were  materials  that  generally  have  been  found  safe  for  their 
respective  purposes.  Information  regarding  long-term  effects  of  the  products 
in  low  concentrations  within  a reuse  system  has  not  been  found.  It  is  sig- 
nificant, however,  that  ten  waste  waters  in  most  instances  concentrated  saaples 
of  representative  waters  in  the  recycle  system  and  ranging  from  mild  to  severe 
in  their  skin  irritation  score  were  in  each  instance  found  to  be  not  mutagenic. 

VI . Conclusions 

Actual  shower  waste  water,  ultrafiltrates  of  synthetic  shower  and  laundry 
wastes  and  water  containing  the  respective  wastes  in  concentrations  ranging 
19  to  five  times  the  amounts  expected  from  actual  use  (5  X)  were  not  toxic  when 
administered  orally  to  mice  in  the  largest  dosage  feasible,  were  not  irritating 
to  the  eye  of  rabbits  and  elicited  only  minor  and  insignificant  irritation  in 
the  skin  of  humans. 

Irritation  in  the  skin  of  rabbits  was  directly  proportionate  to  the  con- 
centration of  the  total  organic  carbon  (TOC)  content  of  the  respective  wastes 
applied  on  the  skin.  The  irritation  was  Minor  and  of  little  physiological 
significance  with  TOC  concentrations  ten  times  greater  than  those  resulting 
from  actual  use  (10  X).  Severe  skin  injuries  resulted  from  50  and  100  X use 
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concentrations  of  either  waste.  Synthetic  shower  and  laundry  wastes  in  10  x 
use  concentrations  were  occasionally  irritating  to  the  eye  of  rabbits. 

In  100  x concentrations,  synthetic  shower  and  laundry  wastes  were  toxic 
when  given  orally  to  nice;  in  terns  of  TOC  concentrations  the  respective 
IJD^q  values  were  2382  ng/kg  and  2740  ng/kg.  In  100  X concentrations  the  wastes 
also  were  severely  Irritating  to  the  eye  and  skin  of  rabbits. 

Three  saaples  of  synthetic  shower  waste  concentrate,  one  sanple  of  actual 
shower  waste,  two  ultrafiltrates  of  actual  shower  waste  and  four  samples  of 
synthetic  laundry  shower  waste  taken  as  concentrated  samples  of  representative 
waters  in  the  recycle  and  ranging  from  mild  to  severe  in  their  skin  irritation  score 
were  in  each  instance  found  to  be  not  mutagenic. 

Using  a 21-day  Continuous  closed  patch  test  technique  in  humans  as  a test  for 
cumulative  irritancy,  two  out  of  eight  tested  water  samples,  namely  840  (100  X 
synthetic  shower  waste)  and  L7  (50  X laundry  waste) , were  fowd  to  be  significantly 
Irritating.  Haters  S50,  S53,  S55A,  L14 , cooled  Cincinnati  tap  water  and  distilled 
deionised  water  did  not  produce  significant  irritation  under  the  cirewst snees  of 
the  test.  The  observed  reactions  to  these  two  samples  showed  a consistently 
different  morphology  and  developed  at  different  rates.  Because  of  these  differences 
the  relative  degree  of  irritance  assigned  to  these  saaples  varied  depending  on 
the  method  used  to  score  the  overall  irritation.  No  evidence  of  allergic  contact 
sensitisation  was  seen  with  either  water,  challenge  patch  testing  was  negative  in 
both  cases.  Males  appeared  to  be  more  easily  irritated  than  females  with  both  the 
water  saaples.  All  testing  was  performed  on  the  upper  back;  within  this  region  of 
the  skin  relative  patch  position  did  not  seem  to  be  an  important  variable. 
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SECTION  8 - HUMAN  SKIN  IRRITATION  TESTS 


1.  Introduction 

After  completion  of  the  animal  toxicity  end  irritation  tests,  ten  water 
samples  representing  a range  in  the  anisial  responses  were  tested  for  auta- 
genicity  and  each  was  found  to  be  non-mutagenlc  (see  page  24  and  Appendix  C, 
page  150).  Prom  among  those  ten,  six  waters  were  then  jointly  selected  for 
human  irritancy  testing  by  Dr.  Jack  Deere,  U.S.  Army  Bioengineering  Research 
and  Development  Laboratory,  Dr.  Dibaker  Bhattacharyya,  Department  of  Chemical 
Engineering,  University  of  Kentucky  and  Dr.  Edward  Emmett,  Department  of 
Environaental  Health.  These  waters  were  selected  on  the  basis  of  their  respec- 
tive composition,  lack  of  serious  toxicity  on  animal  testing  and  lack  of  auta- 
genlcity  by  standard  testing  procedures. 

XX.  Objective 

To  determine  the  relative  potential  of  the  waters  to  cause  irritation  in 
hianan  skin  by  using  a cumulative  insult  patch  test  technique. 

ZZZ.  Materials  and  Methods 
A.  Water  Saaplcs 

Eight  water  samples  were  tested.  Six  samples  provided  by  the  University  of 
Kentucky  were  shipped  from  Lexington,  Kentucky  via  United  Parcel  Service  vpon 
receipt.  The  sasples  were  transferred  from  plastic  containers  to  pyrex  glass 
bottles,  sealed  and  stored  in  a refrigerator  until  used  in  the  experiaents. 

In  order  to  minimise  handling  and  changes  in  tesperature,  aliquots  for  several 
days  use  were  transferred  after  careful  mixing  to  smaller  bottles  for  day  by  day 
mss.  These  bottles  were  also  refrigerated  between  use.  Bach  sample  was  warmed 
to  re  dissolve  any  precipitate  and  was  thoroughly  mixed  before  any  aliquot  was 
removed.  Samples  were  identified  by  number  only  and  studied  without  reference 
to  the  oo^onents  or  treatment  process.  These  waters  are  listed  and  described 
as  enters  1 to  S la  Table  S.  The  sasple  niafeer  is  the  amber  given  to  identify 


TABU 

• - List  and  Daacrlption  of  Matar  Samples  Uaad  for 
Htmn  Cxaaulatlva  Znault  Patch  Taating 

Meter  Mo. 

Sample 

Identity 

Number 

Daacrlption  of  Saaple 

TOC 

(a)  TS 

1 

840 

Concentrated  aynthatic 
shower  waste  feed 
(unfiltered) 

8187 

20,800 

2 

850 

Concentrated  actual 
shower  waste  feed 

1427 

4.020 

3 

853 

Actual  shower  waste 
ultrafiltrate 

51 

280 

4 

S55A 

Actual  shower  waste 
ultrafiltrate 

200 

727 

5 

L7 

Synthetic  laundry  waste 
feed  concentrated 

800 

28,000 

6 

LI  4 

Concentrated  U.S.  Army 
detergent 

2370 

23 

55,000 

7 

Nona 

Deionised  distilled 
water 

8 

Mona 

Pooled  shower  water 

(a). Total  Organic  Carbon  (TOC)  and  Total  Soluta  (TS)  Levels  (TOM) 


• 

TABU 

9 - Summary 

of  Results  of  Animal  Tests 

Mater 

No. 

Mater 

Identity 

Number 

AD 

so 

Mice 

Babbit  Eye 
Xrritatioo 
Score  (b) 

Babbit  Skin 
Irritation 
Avg.  Score 

Mutagenicity 

840 

>100  mlAg 

6 

3.6 

Negative 

2 

850 

>100  ml/kg 

5 

0.6 

Negative 

2 

853 

>100  ml/kg 

8 

0.83 

Negative 

4 

85  SA 

>100  mlAg 

11 

1.63 

Negative 

5 

L7 

>100  mlAg 

10 

2.6 

Negative 

• 

U 4 

>loo  mlAg 

7 

1.23 

Negative 

(b 


Total  acora  among  6 rabblta.  Vary  alight  or  ainor  irritation;  not 
aufflclant  In  any  instanca  to  qualify  aa  a poaltiva  raaponaa. 
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then  in  other  parts  of  the  contract.  The  results  of  the  toxicological  testing 
of  these  water  samples  in  animals  are  summarized  in  Tfcble  9. 

A 7th  water  sasple  consisted  of  deionized  distilled  water  as  usually  pre- 
pared in  the  Department  of  Environmental  Health,  University  of  Cincinnati.  It 
was  stored  and  handled  in  the  same  manner. 

The  8th  sasple  was  of  pooled  Cincinnati  tap  water.  This  was  collected  from 
a shower  at  the  Cincinnati  General  Hospital,  at  the  heat  usually  used  for 
showering.  The  water  was  let  run  for  2 minutes,  then  150  ml.  was  collected. 

Such  collections  were  made  every  day  for  5 days,  the  collections  were  pooled 
and  stored  and  handled  in  the  same  manner  as  the  other  sasples. 

B.  Subjects 

Twenty-one  volunteers  took  part  in  the  cumulative  insult  patch  test  program. 
Ten  subjects  were  females,  two  Negro  and  eight  Caucasian,  with  a mean  age  of 
thirty-one.  Eleven  subjects  were  male,  two  Negro  and  nine  Caucasian  with  a 
mean  age  of  thirty.  The  demographic  characteristics  of  the  subjects  are  shown 
in  Table  10.  The  informed  consent  form  agreed  to  by  the  volunteers  is  shown 
in  Table  ZZZA,  Appendix  A. 

A directed  medical  history  was  taken  from  each  volunteer  and  an  examination 
of  the  skin  was  performed.  Subjects  with  active  skin  disease,  a history  of 
severe  dermatitis  or  currently  under  medical  treatment  were  excluded  from  testing. 

C.  Testing  Methods 

(1)  21-Day  Continuous  Closed  Patch  Test 

The  method  used  was  a modification  of  the  21  day  continuous  closed 
patch  test  (8,11,12).  The  subjects  were  studied  in  two  groups,  a first  group  of 
tan  (five  males  and  five  females)  and  a second  group  of  eleven  (six  males  and 

(S> 

five  females).  Two  by  two  cm  patches  of  nonwoven  fabric  < Webril  ),were 
ispregnated  with  0.2  ml  of  the  test  fluid  dispensed  by  a glass  tuberculin  syringe. 
Cars  was  taken  to  ensure  that  the  water  ssmples  from  which  aliguots  were  taken 
were  evenly  dispersed.  Patches  of  each  of  tha  eight  water  ssmples  were  placed 
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TABLE  11  - Scoring  Criteria  for  Observed  Reactions 

0 - Ho  reaction 

♦ - Questionable;  ill-defined  erythema  not 
“*  covering  entire  patch  area 

1 - Erythema  with  a definite  margin  in  patch  area 

2 - Erythema  with  induration  or  cracking 

3 - Vtsslculation*  pustule  formation  or  fieeuring 

4 - Application  of  the  test  voter  was  diaoontinued 

vhen  the  subject  reached  a Grade  3 reaction*  and 
this  soo re  ves  used  fbr  each  of  the  days  remain- 
ing in  the  21  day  period 


on  paraspinal  locations  on  each  subject's  upper  or  midback,  four  on  each  side 
of  the  aidline,  the  patches  were  occluded  with  impermeable  plastic  tape 
(Blenders r*,  Minnesota  Mining  and  Manufacturing  Corporation) . At  the  end  of 
24  hours  the  patches  were  removed,  the  test  site  was  read  30  ainutes  later, 
and  then  freshly  prepared  patches  were  reapplied  to  the  sane  area.  Patches 
were  applied  daily  for  21  days. 

Reactions  were  scored  as  shown  in  Table  11.  Other  types  of  reactions 
such  as  scaling  or  changes  in  pigaentation  and  subjective  responses  such  as 
itching  or  burning  were  also  recorded.  An  example  of  the  fora  used  for  record- 
ing reactions  is  shown  in  Table  IVA,  Appendix  A.  Testing  at  a given  site  was 
continued  until  a Grade  3 reaction  was  obtained. 

In  the  first  group  of  subjects  the  relative  positions  of  the  various 
tasted  waters  on  the  back  remained  constant  in  all  individuals;  in  the  second 
group  of  subjects  the  order  was  changed. 

Subjects  in  the  study  were  instructed  to  avoid  prolonged  Irene rs ion  of 
the  patched  area  while  the  patches  were  in  situ  but  had  no  other  restrictions. 

(2)  Challenge  Patch  Testing 

Challenge  patch  testing  was  performed  with  sasples  1 and  5 on  6 subjects 
in  the  second  tested  group,  in  order  to  determine  if  the  reactions  observed  to 
these  waters  were  due  to  allergic  sensitisation.  Patches  impregnated  with  each 
water  could  be  applied  to  a previously  untested  area  of  the  skin  of  the  upper 
back  in  the  same  manner  as  described  above.  The  patches  ware  removed  48  hours 
later  and  were  observed  and  read  30  minutes  later  and  again  72  hours  after  appli- 
cation. 

D.  Computation  of  Irritancy 

Two  different  approaches  were  need  to  compute  the  Irritancy  of  the  individual 
oaoples  in  order  that  the  results  could  be  compared. 

(1)  emulative  Irritation  Index 

This  index  was  derived  in  the  summer  described  by  Phillips  at  al.  (II). 
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tolly  scores  for  each  as ta rial  ars  added  and  the  eua  of  the  dally  aooras  for 
each  subject  divided  by  the  total  nusfcer  of  subjects.  The  ♦ and  0 scores  are 
assigned  no  nuaerlcal  value.  As  testing  was  dlseontlnusd  when  a score  of  3 was 
reachad  this  score  was  assigned  to  each  subsequent  reading  for  that  aaterlal. 

The  aaxiaua  cuaulatlve  irritation  Index  which  oould  be  obtained  for  this  test 
in  our  study  was  63,  and  the  least  was  0. 

(2)  Cuaulatlve  Percent  lieacting 

The  cuaulatlve  percentage  of  subjects  reacting  each  day  can  be  repre- 
sented graphically  (3).  We  used  each  of  three  end  points  naaely  a 1,  2 and  3 
scored  reaction  in  plotting  such  a relationship. 

(3)  50%  Irritation  Tine 

From  a graph  of  the  cuaulatlve  percentage  of  subjects  reacting  each  day, 
the  tiaa  taken  for  50%  of  subjects  to  develop  significant  irritation  can  be 
eoaputed.  More  precisely  the  tine  taken  for  50%  of  subjects  to  reach  each 
reaction  seora>  i.e. , a 1,  2 or  3 score  reaction  can  be  ooaputed.  Wa  have 
designated  these  points  as* 

Irritation  tiae  for  1 score  reaction  in  50%  of  subjects 

(tlTS0> 

Irritation  tiaa  for  2 score  reaction  in  50%  of  subjects 

‘W 

Irritation  tiaa  for  3 score  reaction  in  50%  of  subjects 

(13T50) 

In  order  to  distinguish  such  values  determined  for  humans  from  those 
determined  for  experimental  animals  the  postscript  human  oould  be  addsd.  Thus 

a 

ZV.  Approval  by  Faculty  Coamlttee  on  Human  Research 

Approval  of  this  study  was  obtained  from  the  Faculty  Ooamittee  on  Human 
irch  at  the  university  of  Cincinnati. 
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late  abbreviation  oould  read  IjTj0  (human). 


V. 


suits 


A.  Study  Progress 

Experimental  subject  compliance  with  the  protocol  was  food.  During  the 
first  several  days  of  the  experiment  most  subjects  reported  mild  to  moderate 
pruritus  over  the  entire  area  in  contact  with  the  Slendered  tape.  With  most 
subjects  this  improved,  but  one  male  subject  withdrew  from  the  study  after  4 
days  because  of  severe  pruritus  experienced  after  riding  a certain  distance  on 
his  bicycle  each  day.  The  results  of  the  incomplete  testing  on  this  subject  are 
not  reported  further  here.  A female  subject  developed  an  erythematous  reaction 
to  the  tape  which  was  very  irritating  and  she  withdrew  from  the  study  after  the 
16th  application. 

With  the  exception  of  one  water  sample,  patches  adhered  well.  Xn  general 
patches  placed  higher  on  the  back  adhered  slightly  better.  Sample  Mo.  6,  the 
concentrated  U.S.  Army  detergent  slipped  from  its  original  position  on  an  average 
of  8 out  of  the  21  applications  on  each  subject.  The  patch  generally  raauined 
within  1 cm  of  the  original  application  site  and  in  no  case  contaminated  the  site 
of  application  of  another  patch.  The  slipping  of  patches  impregnated  with  this 

sample  was  independent  of  the  position  on  the  back  and  appeared  to  be  due  to  the 
nature  of  the  eater  sample. 

1.  Ael stive  Irritancy  of  Waters 

1)  Xesults  with  Individual  Waters 

Sample  1 

This  sample » concentrated  synthetic  shower  waste,  produced  significant 
irritation  on  all  subjects.  It  produced  a characteristic  response  which  ini- 
tially consisted  of  erythema  which  progressed  to  deeper  erythsam,  induration. 
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Figure  4.  Irritation  to  Hunan  Skin  Resulting  froa  Sample  1 
(S-40)  100X  Synthetic.  Shower  Waste. 


•— • ♦!  or  greoler 
0—0  ♦ 2 or  greoler 
*“■*  ♦ 3 or  greoler 
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FIORE  5.  CWJLATIVE  PERCENTAGE  OF  SIBJECTS  MIN  GRWE  L OWE  2t 
OR  GRACE  3 REACTION  ID  S/mi  1 (WO). 
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sealing , cracking  than  painful  f insuring.  No  vesicles  or  pustules  were  observed 
as  a reaction  to  this  sample.  The  resolution  of  these  changes  generally  took  a 
week  or  sore  after  application  of  this  sample  ceased.  In  several  subjects 
hyperpigmentation  was  noted  over  the  area  tested  with  this  water  as  the  re- 
action resolved.  The  appearance  of  a typical  reaction  to  sample  1 is  shown  in 
Figure  4. 

the  sequential  pattern  of  response  to  water  sample  1 was  as  follows:  A 
grade  1 or  greater  reaction  developed  in  half  the  subjects  by  day  6 and  in  all 
subjects  by  day  12.  The  average  time  of  progression  from  a grade  1 reaction  to 
a grade  3 reaction  was  7 days.  The  percentage  of  subjects  exhibiting  a grade  1 
response  or  greater,  a grade  2 response  or  greater  and  a grade  3 response  to 
sample  1 on  each  day  of  the  study  is  shown  in  Figure  5 . 

Using  the  data  from  the  10  males  and  9 females  who  completed  the  study, 
the  Cumulative  Irritation  Index  for  S40  was  31.6  in  females,  40.3  in  males  and 
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36.2  for  all  subjects  combined.  For  all  subjects  Combined  the  I^T^0  was  6 days, 
the  IjTjq  was  8 days  and  the  IjT^  13.5  days. 

Sample  2 

This  sample,  concentrated  actual  shower  waste  water,  produced  a single 
Grade  1 response  in  each  of  4 subjects  and  a single  grade  2 response  in  one  fe- 
male subject.  The  Cumulative  Irritation  Index  for  Sample  2 was  0.5  for  females, 

0.1  for  males,  and  0.3  for  both  sexes  combined.  The  I^T^  was  greater  than  21 

days. 

Sample  3 

This  saiq?l«,  actual  shower  waste  ultrafiltrate,  produced  a single  Grade 
1 reaction  in  each  of  4 female  subjects  and  no  significant  reactions  in  the  male 
subjects.  The  Cumulative  Irritation  Index  for  Sasple  3 wes  0.4  for  females,  0 
for  males,  and  0.2  for  both  sexes  combined.  The  X^T&0  wes  greater  than  21  days. 


38 


Sample  4 


This  saaple,  actual  shower  waste  ultrafiltrate,  caused  a single  Grade  1 
reaction  in  each  of  3 female  subjects,  three  grade  1 reactions  in  one  male  sub- 
ject and  4 days  of  a Grade  1 reaction  in  another.  These  reactions  were  tran- 
sient, did  not  progress,  and  reverted  to  negative  readings.  The  Cumulative 
irritation  Index  for  sample  4 was  0.3  for  females,  0.8  for  males,  and  0.5  for 
both  sexes  combined.  The  was  greater  than  21  days. 

Sample  5 

This  sample,  synthetic  laundry  waste  feed  concentrate,  produced  a char- 
acteristic response  which  began  with  perifollicular  inflamsmtion  followed  by 
the  development  of  pustules.  In  some  cases  pustules  developed  without  previous 
erythema  or  papules  being  observed.  The  uniform  induration,  cracking  or  fissur- 
ing  seen  as  a reaction  to  Sample  1 was  not  produced  in  response  to  the  applica- 
tion of  Saag>le  5.  The  appearance  of  a typical  reaction  to  sample  5 is  shorn  in 
Figure  6.  An  average  of  10  days  of  application  was  required  to  produce  a Grade 
1 or  greater  response  in  half  the  subjects.  After  16  days  application  of  Sample 
5 all  subjects  exhibited  a Grade  1 or  greater  reaction.  The  average  time  neces- 
sary for  subjects  to  progress  from  a Grade  1 to  Grade  3 response  was  only  2 days, 
reflecting  the  rapid  development  of  pustules.  The  Cumulative  Irritation  Index 
for  Sample  5 was  25.8  for  females,  35.1  for  males  and  30.7  for  both  sexes  com- 
bined. The  cumulative  percentage  of  subjects  exhibiting  a Grade  1 or  greater, 
a Grade  2 or  greater,  and  a Grade  3 response  to  Sample  5 on  each  day  of  reading 
is  shown  in  Figure  7.  The  IjTj0  was  10  days,  I^T^  was  11  days  and  11*5 

i 

days. 

Sampla  6 

This  sample,  concentrated  U.f . Army  detergent,  produced  a Grade  2 reaction 


Figura  6*  irritation  to  Human  SJcin  Resulting  from  Saapla  5 
(L-7)  50X  Laundry  Hast*. 


TABLE  12  - Irritancy  of  Tatar  topples  Ranked  According  to 
lhair  Cumulative  Irritation  Index 


TABLE  13  - irritation  Tinas  in  Days  for  the 
various  Tested  Water  Sanples 


Sanpls  no. 

*1*50* 

*2*50 

*3*50 

1 

6 

B 

13.5 

5 

10 

11 

11.5 

2 

>21 

>21 

>21 

1 

3 

>21 

>21 

>21 

4 

>21 

>21 

>21 

« 

>21 

>21 

>21 

7 

>21 

>21 

>21 

■ 

• 

>21 

>21 

>21 

in  on*  fmtli  on  the  final  2 days  of  tha  study  and  a Grads  1 rsaetion  on  days 
19  and  20  in  ons  male  subjsct.  All  othsr  rsadings  wars  nagativa.  Tha  Cumula- 
tiva  Irritation  Index  for  Sampl*  d was  0.4  for  fanalas.  0.3  for  males,  and  0.3 
for  both  sexes  combined.  Tha  I^T  M>  9r*ater  than  21  days.  As  no  tad  patchas 

QD 

impregnated  with  this  sample  adharad  poorly  to  tha  Blenderm  taps  and  ahowad  a 
marked  tandaney  to  slip.  Tha  extent  to  which  this  may  hava  influancad  tha  ob- 
sarvad  rasults  is  unknown. 

Sample  7 

This  sample , deionised  water,  produced  no  reactions  except  for  one  Grade 

1 reaction  in  one  stale  subject  for  one  day.  Tha  Cumulative  Irritation  Index  for 
this  sanpla  was  0 for  females,  0.1  for  males  and  0.05  for  both  saxes  combined. 

Tha  IjTgQ  was  greater  than  21  days. 

Sample  8 

This  sample,  pooled  shower  water,  produced  no  reactions  in  any  of  the  sub* 
jects.  Consequently  its  Cumulative  Irritation  Index  for  males,  females  and  both 
sexes  combined  was  0.  The  I^T^  was  greater  than  21  days. 

(2)  Comparison  of  Irritancy  of  Individual  Maters 

The  irritancy  of  the  various  waters  ranked  acoording  to  their  emulative 
irritation  index  is  shown  in  Table  12.  It  will  be  seen  that  Sample  1 was  the 
most  irritating.  Sample  5 was  aomawhat  less  irritating,  but  whereas  these  saaples 
both  produced  a significant  degree  of  irritation  the  other  6 samples  produced 
very  low  order  or  no  irritation. 

A comparison  of  the  irritation  times  for  50%  of  subjects  fbr  the  differ- 
ent samples  is  shown  in  Table  13.  It  will  be  seen  that  only  to  waters  1 and  5 
could  be  attributed  finite  irritation  times.  If  responses  with  a score  *f  1 or 

2 were  ueed  es  the  basis  for  comparison,  water  I was  significantly  more  irritating 


...  v . 


TABLE  14  - Results  of  Responses  to  the  Initial  Application  and  of 
Oiallenge  Tasting  to  datact  Possibla  Allargie  Sensitisation 


Sample  1 

Sample 

5 

Initial 

Challenge 

Initial 

Challenge 

plication 

Application 

Application  J 

Application 

48  hr.  48  hr.  72  hr. 


TABLE  15  - Cumulative  Irritation  Indicas  for  tha  4 Positions  on  tha  Back 


Positron 


1 (uppermost) 

2 

3 

4 (lowest) 


emulative  Irritation  Index 
Nater  1 Water  5 Average  both 

waters 


35.2 

3! 

32  3 

21 

42.3 

21 

36.7 

2: 

I 


than  water  5,  whereas  water  5 was  the  Boat  irritating  if  the  tiae  taken  to  reach  a 
aoore  of  3 in  50%  of  individuals  was  used  as  the  basis  for  comparison, 
these  results  reflect  the  difficulties  inherent  in  comparing  Borphologically 
different  types  of  responses. 

C.  Challenge  Testing  for  Allergic  Sensitisation 

Zn  order  to  exclude  the  possibility  that  the  observed  reactions  were 
due  to  allergic  sensitisation,  6 subjects  where  challenge  tested  with  sables 
1 and  5 applied  for  48  hours  as  described  in  the  methods  section.  The  results 
of  testing  are  shown  in  Table  14.  No  significant  alterations  in  reactivity  to 

samples  1 and  5 were  observed  with  challenge  testing  in  any  of  the  subjects 
tested. 

D.  Effect  of  Sex 

It  will  be  seen  in  Table  12  that  males  had  a higher  cumulative  irritation 
index  than  females  for  both  Sample  1 and  Sample  5,  the  difference  being  statis- 
tically significant  (p  <0.01)  in  each  instance. 

E.  Effect  of  Sites 

To  determine  the  effects  of  the  position  of  a sample  on  the  back,  the  sites 
of  application  were  rotated  in  the  seoond  group  of  10  subjects.  Table  15  shows  a 
oosparison  of  the  Cumulative  Irritation  Indices  for  the  4 positions  on  the  back. 
Although  there  was  some  variation  in  the  results  no  consistent  trend  was  seen  to 
suggest  that  position  on  the  back  was  an  important  variable. 

VI.  Conclusions 

Using  a 21-day  Continuous  closed  patch  test  technique  in  humans  as  a test 
for  cumulative  irritancy,  two  out  of  eight  tested  water  samples,  namely  S40  and 
L7,  were  found  to  be  significantly  irritating.  Waters  850,  853,  8SSA,  LI 4, 
pooled  Cincinnati  tap  water  and  distilled  deionised  water  did  not  produce  signifi- 
cant Irritation  under  the  circimMtances  of  the  test.  The  observed  reactions 
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to  these  two  samples  showed  • consistently  different  Morphology  end  developed 
•t  different  rates.  Because  of  these  differences  the  relative  degree  of  irri- 
tance  assigned  to  these  samples  varied  depending  on  the  Method  used  to  score  the 
^•rall  irritation.  No  evidence  of  allergic  contact  sensitisation  mss  seen  with 
either  water;  challenge  patch  testing  was  negative  in  both  eases.  Hales  appeared 


to  be  More  easily  irritated  than  fancies  with  both  the  water  samples.  All  testing 

'*•*  perforaed  on  the  upper  back,  within  this  region  of  the  skin  relative  patch 

position  did  not  seam  to  be  an  important  variable. 
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Table  IA: 

»* 

"S"  In  the  sample  number  denotes  shower  waste,  either  actual 
or  synthetic. 

"L"  in  the  sample  number  denotes  laundry  waste  or  some  specific 
component  of  laundry  waste. 

LI7  and  LI9  samples  were  equal  volume  mixtures  of  shower  and 
laundry  waste. 

SI  and  S7  samples  were  unchlorinated;  all  other  samples  were 
properly  chlorinated  unless  otherwise  specified. 

Among  some  of  the  samples  concentrated  by  freezing,  the  actual 
Total  Organic  Carbon  (TOC)  contents  did  not  increase  proportionately 
with  the  decrease  in  water  volume;  note  the  TOC  valves  for  SI  and  S2. 
TS  indicates  Total  Solutes. 

A dilution  factor  of  a:I  means  a factor  of  a + I, 

All  of  the  water  samples  were  within  the  pH  range  of  7 to  8. 

Table  IIA: 

In  this  tabulation,  the  respective  wastes  are  listed  in  terms  of 
the  initial  usage  units  (Type  of  Water) , number  of  samples  (N) , 
the  location  in  the  recycle  system  from  which  the  samples  were 
taken,  their  TOC  content  and  whether  freeze  concentrated  or  not. 

Under  the  heading  R(+)  in  the  tabulation  is  given  the  number  of 
rabbits  showing  significant  eye  Irritation  ( positive  response) 
among  the  total  number  tested  with  the  specific  water;  those 
which  were  sufficient  to  classify  the  waste  as  an  eye  irritant 
are  narked  with  an  asterisk  (*). 
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TABU  IA:  Description  of  Water  Samples 


Sample 

Humber 

Type  of  Sample 

TOC 

»g/l 

TS 

mg/1 

SI 

Synthetic  IX,  filtered  (0.45  p) 

55 

260 

S2 

Synthetic  IX,  filtered,  then  freeze*  concen- 
trated 10:1  (by  volume) 

367 

2200 

S3 

Synthetic  10X,  filtered 

204 

460 

S4 

Synthetic  10X,  filtered,  then  freeze  concen- 
trated 1.30:1 

296 

440 

S5 

Synthetic  10X,  ultra filtered  (PSAL) 

98 

250 

S6 

Synthetic  10X  (without  Ajax,  disinfectant, 
DECT),  filtered 

210 

340 

S7 

Ultrafiltrate  (PSAL)  of  unfiltered  S6 

49 

130 

se 

Chlorinated  S5 

98 

270 

S9 

Actual  waste,  filtered 

47 

•» 

S10 

S9,  freeze  concentrated  12:1 

IBB 

• 

Sll 

Ultrafiltrate  of  actual  waste 

25 

150 

S12 

Sll  freeze  concentrated  10:1 

147 

2125 

SI  3 

Actual  waste,  ultrafiltrate  (PSAL) 

19 

210 

S14 

Synthetic  10X,  ultrafiltrate  (PSAL) , unchlor- 
inated 

113 

- 

SIS 

Chlorinated  S14 

113 

- 

S16 

Synthetic  10X,  filtered,  then  freeze  concen- 
trated 10:1 

1052 

3200 

S17 

Synthetic  IX,  ultrafiltrate  (Fluxo) 

26 

100 

SIS 

Synthetic  20X,  filtered 

1030 

1580 

SIS 

Synthetic  50X,  filtered,  unchlorinated 

3093 

4500 

S1SA 

Synthetic  SOX,  filtered 

3093 

- 

TABLE  1A:  ( Continued) 


Sample 

TOC 

TS 

Number 

Type  of  Sample 

ag/l 

mg/1 

S20 

Actual  waste*  filtered,  freeae  concentrated 

20:1 

240 

4850 

S21 

Actual  waste,  ultrafiltrate  (PSAL) , then 
freese  concentrated  12:1 

237 

4050 

822 

Synthetic  SX,  ultrafiltrate  (PSA L)  at  high 
water  recovery,  then  freese  concentrated  20:1 

S24 

• 4200 

923 

Actual  waste,  filtered,  freese  concentrated 

20:1 

215 

2417 

924 

Synthetic  20X,  ultrafiltrate  (PSAL) , freese 
concentrated  15:1 

704 

1970 

92S 

Actual  waste,  ultrafiltered  (PSAL),  freese 
concentrated  3B:1 

202 

4712 

926 

Synthetic  100X,  filtered 

3602 

10,396 

927 

1000  mg/1  Na -ortho-phenyl -phenols te 

540 

- 

926 

S27  4 100  mg/1  Cl2 

540 

- 

929 

1000  mg/1  Ajax,  filtered 

16 

228 

930 

Synthetic  30X,  filtered,  unchlorinated 

1620 

4792 

931 

Synthetic  30X,  filtered 

1620 

5326 

932 

Same  as  S31 

1620 

5326 

933 

Same  as  S31 

1620 

5326 

934 

Synthetic  IX,  concentrate  (00P225)  at  73% 
water  recovery,  filtered 

141 

355 

S3S 

Synthetic  IX,  ultrafiltrate  (OOP22S)  at  73% 
water  recovery,  then  freese  concentrated  42:1 

115 

6065 

936 

Same  as  S34 

141 

355 

937 

Synthetic  100X  (without  phenyl -phenol ate) , 
filtered 

2746 

- 

936 

Synthetic  IX,  filtered 

20 

330 

939 

Synthetic  10X,  filtered,  then  freese  concen- 
trated Stl 

602 

24S0 

940 

Synthetic  100X,  unfiltered 

6044 

27,388 

941 

laact  duplicate  of  SIS 

1030 

15S0 

r 
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Table  IA: 

(Continued) 

Sample 

Type  of  Sample 

TOC 

TS 

Number 

■f/1 

■*/l 

*42 

Actual  waste,  ultrafiltrate  (UOP225),  thenQ 
concentrated  by  evaporation  at  tamp.  50*35  C» 
55:1  by  volume 

509 

•512 

*43 

Synthetic  200X,  filtered 

4942 

9500 

*44 

Synthetic  200X,  diluted  1:1.  filtered 

2736 

4418 

*45 

Synthetic  200X,  diluted  1.5:1,  filtered 

2181 

- 

*46 

Synthetic  200X,  diluted  3.0:1,  filtered 

1556 

2174 

*4? 

Same  as  *46 

- 

- 

*46 

Actual  waste,  concentrate  (PSAL  cassette)  at 
85%  recovery,  filtered 

104 

793 

849 

Actual  waste,  ultrafiltrate  (UOP225)  at  high 
recovery 

40 

307 

*50 

Actual  waste,  concentrate  (UOP225)  at  93% 
recovery 

1427 

4020 

*51 

Actual  waste  with  urine,  filtered,  the.: 
freeze  concentrated  20:1 

746 

- 

*52 

Actual  waste  with  urine,  filtered 

72 

464 

*53 

Actual  waste  with  urine  ultrafiltrate  (PSAL) 

51 

280 

*54 

Actual  waste,  concentrate  (3rd  pass,  PSAL 
cassette)  at  92%  recovery,  filtered 

116 

- 

*55 

Actual  waste,  ultrafiltrate  (3rd  pass,  PSAL 
cassette)  at  92%  recovery 

68 

500 

*56 

Synthetic  1000X,  unfiltered 

58,000 

96,000 

*57 

*56  diluted  1:1 

28,000 

47,000 

*5* 

Synthetic  1000X,  filtered 

56,000 

71,500 

•5* 

Synthetic  500X,  filtered 

28,161 

41,630 

MO 

Actual  waste,  concentrate  (7th  pass  DP 06 
membrane)  at  90%  recovery 

Ml 

3965 

Ml 

■igh  concentration,  actual  waste,  uafiltered 

1215 

1156 

M2 

Ml  filtered 

- 

564 

* 
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TABLE  IA:  (Continued) 


Sample 

Number 

Type  of  Sample 

TOC 

■g/1 

TS 

■*/l 

•63 

SS6  diluted  lil 

15,000 

m 

•64 

•57  diluted  3:1 

- 

- 

S6S 

•56  diluted  3:1 

IS, 000 

- 

TB 

Lexington  tep  water  freeze  concentrated 

33:1 

no 

3130 

T9 

Lexington  tap  water  freeze  concentrated 

20:1 

40 

- 

T10 

Lexington  tap  water  freeze  concentrated 

23 

3830 

LI 

Synthetic  10X,  filtered 

252 

7550 

L2 

Synthetic  10X,  ultrafiltrate  (Fluxo) 

50 

4830 

L3 

Synthetic  5X , ultrafiltrate  (PSAL)  at  high 
recovery 

15 

1013 

L4 

L5 

Sane  as  LI 

Synthetic  ZX , ultrafiltrate  (PSAL)  at  high 
recovery 

4. 

o sio 

L6 

L5  freeze  concentrated  10:1 

40. 

0 

L7 

Synthetic  50X,  filtered 

•46 

28,000 

LB 

Synthetic  waste  with  20.0  gm/1  Amy  Type  X 
detergent,  filtered 

•86 

2,476 

L9 

Sane  as  LB  but  using  TIDE  detergent 

•36 

16,322 

LIO 

Synthetic  waste  with  50.0  gm/1  Amy  Type  X 
detergent,  filtered 

1S43 

19,500 

Lll 

Sasic  as  L10 

m 

- 

LI  2 

Synthetic  100X,  filtered 

2643 

72,340 

L13 

Sea*  as  L12 

- 

m 

U4 

Synthetic  waste  with  100  gsi/1  Amy  Type  X 
detergent,  filtered 

2678 

54,000 

TABUS  IA:  ( Continued  ) 


Staple 

Number 

Type  of  Sample 

TOC 

mg/1 

TS 

mg/1 

us 

Synthetic  SOOX,  filtered 

72,000 

■246,000 

US 

US  diluted  ltl 

42,000 

130,000 

U7 

Mixture  of  US  * $59  (equal  voluae  of  each) 

46,000 

134,000 

US 

Seat  es  U4  hut  with  500  $m/l  detergent, 
filtered 

76,000 

183,000 

us 

Mixture  of  US  ♦ SS9  (equal  volume  of  each) 

40,000 

109, 500 

uo 

Synthetic  veste  vith  S00  ga/1  Any  Type  Z 
detergent  ♦ vegetable  oil,  filtered 

77,500 

230,000 

U1 

un filtered  US 

106, 250 

520,000 

122 

US  diluted  2:1 

24,000 

- 

L23 

UO  diluted  3:1 

19,000 

- 

124 

Saae  as  US 

72,000 

- 

L25 

U4  diluted  1:1 

36^500 

- 

US 

Synthetic  75X,  filtered 

•30 

End  of  Table  IA 


TABLE  IIA:  Irritancy  of  the  Specified  Waste  to  the  Eye  of  Rabbits 
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TABLE  IIIA:  Informed  Consent  to  Participate  In  a Medical  Study. 


Before  agreeing  to  pertieipete  in  this  study  it  ie  important  that  the 
following  explanation  of  the  proposed  procedures  be  read  end  understood,  xt 
describes  the  purpose,  benefits,  risks  and  precautions  of  the  study.  Xt  also 
describes  the  alternatives  available  and  the  right  to  withdraw  from  the  study 
at  any  time.  Xt  is  important  to  undar stand  that  no  guarantee  or  assurance 
can  be  made  as  to  the  results. 

Objectives 

X,  , agree  to  participate  in  a medical  study  the 

purpose  of  which  is  to  determine  the  potential  for  producing  irritation  of  the 
skin  of  water  which  has  been  processed  to  remove  waste  materials  (Such  as  de- 
tergents, tooth  paste  etc.).  She  samples  will  include  Cincinnati  tap  water  as 
well  as  other  water. 

Procedures 

The  study  will  use  a standard  technique,  21  day  emulative  insult  patch 
testing.  Between  four  and  eight  msall  patches  of  gause  wetted  with  the  water 
to  be  studied  will  be  applied  to  the  skin  of  my  back  every  day  for  3 weeks. 

The  next  day  the  patches  will  be  removed,  the  skin  observed  and  after  a period 
of  30  minutes  patches  will  be  reapplied.  During  the  period  that  patches  are 
on  my  skin  X should  avoid  prolonged  ianersion  in  water  such  as  swiasing  or 
taking  a bath.  X will  however  be  able  to  take  short  showers. 

Risks  and  Precautions 

The  samples  of  water  may  produca  mild  irritation  of  the  skin  Including 
redness  and  scaling  confined  to  the  area  of  application.  This  ii  considered 
unlikely  because  all  samples  will  pass  tha  chemical  and  biological  standards 
for  rause  shower  water  of  the  National  Academy  of  Science.  Xn  addition  all 
water  samples  will  have  been  tested  for  their  irritant  effact  on  the  akin  of 
animals  before  they  are  used  in  this  study. 

Xf  any  significant  irritation  should  occur  from  any  water  sample  on  my 
skin,  further  testing  of  that  saaple  on  me  will  be  discontinued.  Xn  the  un- 
likely case  that  it  were  necessary,  appropriate  dermatologic  treatment,  such 
as  the  application  of  a cream  or  ointment  to  such  an  area,  would  be  given. 

Availability  of  Information 

X am  free  to  ask  additional  questions  regarding  the  study  at  any  time. 

The  Right  to  Withdraw 

X am  free  to  witMraw  from  the  study  at  any  time,  preferably,  using  a 
signed  and  witnessed  statement  such  as  this. 


Volunteer 


Investigator^ 
Witness 
Witness 


Date 

Date 

Date 

Date 
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Introduction 


The  University  of  Kentucky  in  contract  with  the  U.S.  Army  Medical 
Research  and  Development  Command  (DADA1 7-7 2-C- 2050)  is  developing  membrane 
ultrafiltration  as  a waste  treatment  and  water  renovation  for  non-sanitary 
military  wastes,  specifically  (a)  laundry  wastes,  (b)  shower  wastes  and 
(c)  combined  wastes  containing  both  laundry  and  shower  waste  constituents. 

The  components  expected  in  the  respective  wastes  have  been  described  in  the 
U.K.  contract. 

In  this  research,  toxicity  tests  serve  two  purposes:  First  to  detect 
changes  in  the  toxic  and  irritant  properties  of  the  water  which  are  occasioned 
by  changing  the  treatment  process;  these  tests  must  quantitate  physiological 
effects  in  correlation  with  the  efficiency  of  the  treatment  process.  Secondly 
tests  are  needed  also  which  will  provide  data  suitable  in  part  for  judging  the 
safety  of  water  processed  by  a specific  procedure.  These  toxicity  tests  are 
being  performed  in  the  Division  of  Toxicology,  Department  of  Environmental 
Health,  University  of  Cincinnati  and  are  the  subject  of  this  report. 


Materials  and  Methods 

Samples  of  water  provided  by  the  University  of  Kentucky  have  consisted 

m 

of  synthetic  and  real  shower  and  laundry  wastes  before  treatment,  samples  of 
the  same  water  after  specific  treatment  process  and  samples  of  the  concentrated 
wastes  resMining.  To  date,  31  samples  have  been  received,  of  which  20  are 
included  in  this  report.  Shipped  from  Lexington,  Kentucky  via  United  Parcel 
Service  they  were  received  at  Kettering  the  next  morning.  The  samples  were 
transferred  from  plastic  containers  to  pyrex  glass  bottles,  sealed  and  stored 
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in  refrigeration  until  used  in  the  experiments.  Usually  five  consecutively 
numbered  samples  were  taken  from  the  refrigerated  supply,  identified  by  number 
only  and  studied  without  reference  to  the  components  or  treatment  process. 

Male  CF  mice  received  in  lots  of  250  per  week  from  Carworth  Farms  were 
distributed  randomly,  5 per  cage,  among  50  cages  contained  on  one  rack. 

Male  New  Zealand  white  rabbits  weighing  21)  to  3**  kg  were  obtained  weekly  in  lots 
of  24  from  various  local  rabbi trys;  these  were  caged  individually  and  were 
observed  with  respect  to  their  activities  for  4 or  5 days  prior  to  their  use. 
Oral  Toxicity 

After  one  week  of  observation  with  respect  to  their  normal  activity, 

10  mice  were  weighed  individually  and  given  by  intubation  a dosage  of  10,25, 
40,63,  or  100  ml  per  kg  of  a specific  water;  a total  of  50  mice  were  given  the 
respective  dosages  of  any  one  water  and  5 water  samples  were  studied  with  each 
lot  of  mice.  After  dosage,  the  animals  were  observed  daily  during  14  days  for 
signs  of  illness.  All  fatalities  and  any  change  in  normal  activity  were  noted 
in  the  records.  The  animals  in  each  cage  were  weighed  as  a group  on  days  3,7, 
and  14  after  their  dosage. 

Primary  Irritation 


The  ability  of  each  water  to  produce  primary  irritation  in  the  skin  was 
measured  according  to  the  patch  test  technique  described  in  paragraph  191.1  of 
Regulations  under  the  Federal  Hasardous  Substances  Act  Part  191,  Chapter  1, 
Title  21,  Code  of  the  Federal  Regulations  first  published  by  the  U.S.  Department 
of  Health,  Education,  and  Nelfare,  Pood  and  Drug  Administration  , February  1965. 
0.5  ml  of  the  test  water  was  placed  on  a cotton  swab  about  one  square  inch  in 
area  and  placed  in  contact  with  the  bare  abdominal  skin;  two  such  patches  were 
used  with  each  water,  one  placed  upon  intact  skin  and  the  other  upon  an  area 
of  abraded  skin  on  each  animal.  The  patches  were  covered  with  a plastic  sheet 


""  V.-  v.V  >■', 


encircling  the  trunk  and  covered  with  • denim  corset  which  kept  the  assembly 
in  place  and  permitted  the  animal  to  be  returned  to  its  cage.  After  24  hours, 
the  coverings  and  patches  were  removed  and  the  reactions  in  the  skin  were 
scored  according  to  their  severity  as  described  in  the  procedural  regulations 
sumnarized  in  Table  1. 
at  Irritation 

The  irritation  produced  in  the  eye  following  contact  of  the  ocular  tissues 
with  a specific  water  was  measured  according  to  the  definitive  test  described 
in  paragraph  191.12  of  the  regulations  cited  above.  Six  rabbits  were  used 
for  each  test.  Each  eye  was  examined  for  redness  and  chamosis  in  the  palpebral 
and  bulbar  conjunctivae  and  for  any  abnormality  in  the  cornea  or  iris.  If  the 
ocular  tissues  were  not  normal  in  appearance  the  animal  was  excluded  from  the 
study.  The  test  water  was  placed  in  one  eye  of  each  animal  by  gently  pulling  the 
lower  lid  away  from  the  eye  ball  to  form  a cup  into  which  0.1  ml  of  the  water 
was  dropped.  The  lids  were  held  together  for  one  second  and  the  animal  released. 
The  eyes  were  examined  and  the  ocular  reaction  was  recorded  at  24,46  and  72 
hours.  Grades  for  scoring  the  ocular  lesions  as  defined  in  the  Regulations  are 
shown  in  Table  3. 

Results 

Primary  Irritation 

The  average  scores  for  erythema  and  for  edema  in  the  intact  and  abraded 
akin  of  6 rabbits  immediately  following  and  on  the  Ird  day  after  24  hours  of 
skifi  contact  with  the  respective  waters  are  given  in  Table  4.  The  overall 
irritation  score  is  obtained  by  adding  the  two  sums  (for  erythema  and  edema) 
and  dividing  the  total  by  4 (two  akin  conditions  and  2 time  periods) . 

The  skin  reaction  to  any  of  the  20  samples  listed  in  the  tabulation  consisted 
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of  no  more  than  a mild  to  nod  urate  arythema  with  occasional  mild  odema.  The 
maximum  skin  irritation  score  was  1.2  for  sample  Cl. 

The  procedural  regulations  define  a primary  skin  irritant  as  any  substance 
which  produces  an  empirical  score  of  5 or  sore  when  tested  in  this  manner . 

Eye  Irritation 

A s unwary  of  the  irritant  effects  of  the  specific  waters  when  placed  in 
contact  with  the  ocular  tissues  of  rabbits  is  given  in  Table  5.  There  was  no 
involvement  of  the  cornea  or  the  iris  in  any  instance;  the  responses  consisted 
of  no  more  than  slight  to  moderate  erythema  (redness)  in  the  palpebral  conjunc- 
tiva (without  chemosis  or  swelling) . 

In  the  procedural  regulations,  eye  irritancy  is  judged  not  by  the  average 
soere,  but  by  the  number  of  rabbits  (in  a group  of  6)  which  show  a given  severity 
of  any  response  (as  indicated  by  the  bracketed  scores  in  Table  3)  at  any  time 
during  the  72  hours  of  observation.  The  number  of  animals  showing  a significant 
degree  of  erythema  is  indicated  under  N in  the  tabulation.  Only  water  S6  was 
judged  an  eye  irritant;  the  results  with  three  waters  (T6,  LI  and  L4)  each  with 
3 animals  showing  a positive  response  were  inconclusive  and  we  will  repeat  the 
test  with  these  samples.  The  total  eye  irritation  score  is  provided  in  the  tabu- 
lations as  e basis  for  comparing  the  irritation  potential  of  the  respective  waters. 
Oral  Toxicity 

The  data  pertaining  to  the  oral  toxicity  of  the  respective  water  samples 
are  given  in  TAbles  6A,B,C,  and  D.  An  occasional  small  mouse  became  entangled 
in  the  wire  mesh  of  the  cage.  If  this  occurred  during  the  weekend,  the  animal 
was  removed  from  the  experiment  and  was  killed,  otherwise  it  was  extricated  and 
if  uninjured  was  returned  to  the  experiment.  A few  spontaneous  deaths  occurred 
in  each  lot  of  mice  before  the  animals  were  dosed  with  the  water  assigned.  An 
occasional  death  after  a low  dose  of  any  one  of  the  waters  was  believed  also  to 
result  from  extraneous  disease  unreleted  to  the  water  Ingested.  Such  conclusion 
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is  supported  in  part  by  no  mortality  among  mice  given  much  larger  do.*ia<|cr.  o< 
the  same  series. 

Changes  in  the  body  weight  of  the  mice  during  two  weeks  post  dosage 
observation  are  being  evaluated  for  the  statistical  significance  of  differences  • 
with  respect  to  dosage  level  and  the  water  sample  intubated;  these  computations 
have  not  been  completed  as  yet.  In  general  however , the  body  weights  reveal 
no  outstanding  inhibition  of  growth  attributable  to  any  one  of  the  specific 
waters. 


Summary 

Overall  comparison  of  the  several  samples  is  provided  in  Table  7,  a 
summary  of  the  data  for  each  water.  In  general  the  implications  of  the 
results  to  date  are  as  follows: 

1.  None  of  the  samples  described  in  this  report  was  considered  a 
primary  skin  irritant  as  judged  by  the  definitive  tests  of  the  Hazardous  Sub- 
stances Act.  Each  had  a primary  irritation  score  much  smaller  than  the 
empirical  score  of  5 required  to  classify  the  water  as  such. 

2.  One  sample,  S4,  was  judged  to  be  an  irritant  to  the  eye,  the  effect 
being  limited  to  erythema  in  the  palpebral  conjunctiva.  There  was  no  edema 

in  the  conjunctiva  and  no  injury  in  the  cornea  or  iris.  Three  samples  require 
additional  study. 

3.  All  of  the  water  samples  investigated  to  date  were  non-toxic  when 
given  orally  to  mice. 
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Table  1 

List  and  Description  of  Hater  Samples  Received  to  Date  from  the  University 
of  Kentucky  for  Toxicological  Study 


Date  Rac'd  Description  of  Sanple 

Sample  Mo. 


7/30/75 

51  Synthetic  Shower  Haste  Peed  Hater 

52  Synthetic  Shower  Haste  Feed  Hater  Concentrated 

53  Synthetic  Shower  Haste  Feed 

54  Synthetic  Shower  Haste  Feed  Concentrated 

55  Synthetic  Shower  Haste  Ultrafiltrate 

56  Synthetic  Shower  Haste  Feed  with  Ajax  Disinfectant  DEFT 

57  Synthetic  Shower  Haste  Ultrafiltrate  (Minus  Ajax  Disinfectant  DECT) 

S6  Synthetic  Shower  Haste  Ultrafiltrate  Chlorinated 

T8  Tap  Hater  Concentrated 

LI  Synthetic  Laundry  Haste  Feed 

L2  Synthetic  Laundry  Haste  Ultrafiltrate 

L3  Composite  Laundry  Haste  Ultrafiltrate  from  Long  Run 

L4  Synthetic  Laundry  Haste  Feed 

8/20/74 

S9  Shower  Haste 

510  Shower  Haste 

511  Shower  Haste 

512  Shower  Haste 

513  Shower  Haste 

514  Shower  Haste 

515  Shower  Haste 

516  Shower  Haste 

51 7 Shower  Haste 

L5  Laundry  Haste 

L6  laundry  Haste 


10/8/75 

618  Synthetic  Shower  Haste  Feed  Filtered  High  Concentrated 

619  Synthetic  Shower  Haste  Feed  Filtered  Very  High  Concentrated 

S19a  Synthetic  Shower  Haste  Feed  Filtered  Very  High  Concentrated  Chlorinated 

520  Real  Shower  MAste  Feed  Chlorinated  Filtered  Concentrated 

521  Concentrated  Ultraf iltrate  from  real  Shower  Haste 

522  Concentrated  Ultrafiltrate  from  Synthetic  Shower  Haste 

523  Concentrated  Filtered  Unchlorinated  real  Shower  Haste  Feed 


Scoring  Primary  Irritation 
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Primary  Irritation  in  tha  Skin  of  Rabbits 
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Irritation  Scora  1.0  1.1  0.5  0.5 


Table  4 

Continued 


Table  4 
Continued 


Tabic  5 


Erythema  Resulting  When  the  Specified  Water  Was  Placed  In  Contact 
With  the  Ocular  Tissues  Xn  Rabbits  (CF  Table  3) 


Sample 

Erythema  in  the  Conjunctiva 
(Sum  of  6) 

Number  of  Rabbits 
Judged  Positive 

Lapsed  Hours 

Total 

24 

48 

72 

Score 

SI 

5 

3 

6 

14 

2 

S2 

4 

3 

1 

8 

S3 

3 

4 

1 

8 

1 

S4 

3 

3 

0 

6 

ss 

5 

3 

3 

11 

2 

S6 

3 

4 

6 

13 

4 (a) 

S7 

1 

5 

1 

7 

1 

S8 

0 

4 

2 

6 

T8 

7 

3 

4 

14 

3 (b) 

LI 

e 

2 

2 

12 

3 (b) 

L2 

4 

1 

1 

6 

1 

L3 

6 

3 

3 

12 

2 

L4 

7 

3 

5 

15 

3 (b) 

S9 

6 

4 

3 

13 

2 

S10 

6 

4 

2 

12 

1 

fill 

c 

14 

1 

S12 

2 

1 

1 

4 

S13 

3 

2 

1 

6 

S14 

1 

2 

3 

6 

SIS 

1 

2 

4 

7 

(a)  Sufficient  to  classify  the  water  as  an  eye  irritant. 

(b)  Water  as  an  eye  irritant  uncertain!  additional  animals  required  for  classification. 


Tabic  6 A 


The  Immediate  Tonicity  of  Specific  Water  Sample*  When  fiiven  Orally 
to  Hice.  <C T Table  1 for  description  of  samples?  mice  from  lot  1) 


Sample  4 

Deaths 

Average  Body  Weight 

(9) 

Change  in 

Dosag e 

(10  adee 

Weight 

ad /kg 

per  dose) 

0 

3 

7 

14 

(percent) 

SI 

10 

(1  k) 

14.3 

16.6 

19.4 

23.2 

62 

25 

15. 8 

17.0 

20.4 

24.5 

55 

40 

(1  k) 

16.2 

17.0 

20.1 

23.9 

48 

S3 

17.6 

20.0 

21.6 

25.1 

41 

100 

15.5 

17.0 

19.6 

23.8 

54 

Average 

15.9 

r ft? 

20.2 

24.1 

51 

S2 

10 

2 (7  days) 

13.6 

15.9 

16.3 

22.4 

80 

25 

16.3 

17.5 

20.2 

24.0 

47 

40 

16.8 

18.7 

21.0 

25.4 

51 

63 

15.1 

18.0 

19.9 

23.6 

58 

100 

15.7 

17.4 

20.2 

23.4 

49 

Average 

15.5 

17.5 

19.7 

23.9 

54 

S3 

10 

14.5 

17.2 

18.6 

23.1 

59 

25 

15.2 

16.8 

19.8 

23.3 

53 

40 

16.6 

16.0 

20.8 

25.4 

53 

63 

16.4 

17.9 

20.2 

24.3 

48 

100 

Average 

15.9 

15.7 

17.8 

17.5 

20.8 

20.0 

24.2 

24.1 

S2 

54 

S4 

10 

1 (6  days) 

14.2 

17.5 

17.8 

20.9 

47 

25 

15.4 

17.7 

20.7 

24.2 

57 

40 

15.7 

17.3 

20.6 

24.2 

54 

63 

15.1 

17.0 

17.8 

23.2 

54 

100 

15.3 

16.0 

18.9 

22.6 

48 

Average 

15.1 

17.1 

19.9 

23.1 

53 

S5 

10 

15.1 

18.4 

20.9 

23.9 

58 

25 

16.6 

19.7 

21.6 

23.9 

44 

40 

16.3 

20.9 

22.0 

24.2 

32 

63 

16.3 

20.4 

23.3 

24.7 

35 

100 

1 

17.7 

19.2 

22.2 

25.1 

42 

Average 

17.2 

19.7 

21.8 

24.3 

42 

(k)  Accidentally  killed. 
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T abl*  6 B 


The  Immediate  Toxicity  of  Specific  Meter  Semples  Mhen  Given  Orally 
to  Mice.  (CF  Table  1 for  description  of  samples;  mice  from  Lot  2) 


Semple  & 

Deaths 

Average  Body  Height  (g) 

Change  in 

Dosage 

(10  adce 

Height 



per  dose) 

0 3 7 14 

(percent) 

S6 


10 

18.2 

22.3 

24.6 

25.6 

40.6 

25 

17.5 

21.3 

22.3 

23.4 

33.7 

40 

19. 8 

22.4 

23.9 

25.1 

26.8 

63 

19.5 

23.1 

23.2 

24.0 

23.1 

100 

19.1 

23.3 

23.1 

24.3 

27.2 

Average 

IB. 8 

22.5 

23.4 

24.5 

30.2 

S7 

10 

1 (2  days) 

18.3 

20.0 

23.0 

26.0 

42.1 

25 

17.8 

20.8 

21.6 

23.6 

32.6 

40 

18.7 

21.6 

23.2 

24.8 

32.6 

63 

20.1 

24.0 

24.1 

26.0 

29.3 

100 

18.2 

21.2 

22.8 

24.0 

31.9 

Average 

18.6 

21.6 

22.9 

24.9 

33.6 

SB 

10 

16.6 

20.1 

21.6 

23.8 

43.4 

25 

19.2 

21.1 

23.3 

25.9 

34.9 

40 

18.6 

21.4 

22.1 

23.8 

28.0 

63 

19.5 

22.7 

23.2 

23.6 

21.0 

100 

20.3 

22.1 

22.0 

23.5 

15.8 

Average 

18.8 

21.5 

22.5 

24.1 

28.3 

TB 

10 

17.1 

20.3 

21.5 

23.5 

37.4 

25 

18.6 

21.1 

22.6 

24.6 

32.2 

40 

18.1 

17.2* 

20.2 

22.9 

26.5 

63 

19.7 

22.6 

23.0 

25.1 

27.4 

100 

(1  k) 

18.0 

21.8 

22.4 

24.3 

35.0 

Average 

18.3 

20.6 

21.9 

24.1 

31.7 

LI 

10 

18.7 

20.7 

22.6 

24.5 

31.0 

25 

19.1 

21.5 

22.4 

23.9 

25.1 

40 

18.6 

21.6 

22.4 

22.7 

22.0 

63 

18.9 

21.9 

23.5 

25.1 

32.8 

100 

19.4 

22.0 

ihk 

22.7 

17.0 

Average 

18.9 

21.5 

22.4 

23.8 

25.8 

Table  6 C 

The  Immediate  Toxicity  of  Specific  Water  Samples  When  Given  Orally 
to  Mice.  (CF  Table  1 for  description  of  samples;  mice  from  Lot  3) 


Sample  t 
Dosage 
•1A 


Deaths 
(10  mice 
r dose ) 


Average  Body  Weight  (g) 


Change  in 
Weight 


Table  6 D 


The  lamediate  Toxicity  of  Specific  Water  Samples  When  Given  Orally 
to  Nice.  (CP  Table  1 for  description  of  samples;  mice  from  Lot  4) 


Sample  a 
Dosage 

ml /kg 

Deaths 
(10  mice 
per  dose) 

Average  Body  Weight 

0 3 7 

(9) 

14 

Change  in 
Weight 
(percent) 

Sll 

10 

16.8 

18.3 

18.7 

23.3 

23.9 

25 

19.0 

18.5 

17.1 

22.7 

19.5 

40 

19.7 

19.2 

17.8 

22.0 

11.7 

63 

1 (3  days) 

18.5 

19.3 

20.2 

22.8 

23.2 

100 

18.0 

18.7 

18.4 

20.4 

13.3 

Average 

18.8 

18.8 

18.4 

22.2 

18.0 

S12 

10 

19.2 

19.7 

21.1 

23.6 

22.9 

25 

19.2 

20.1 

20.4 

23.1 

20.3 

40 

1 (5  days) 

18.6 

21.0 

21.7 

25.1 

34.9 

63 

19.4 

21.4 

21.2 

24.1 

24.2 

100 

20.5 

22.6 

20.5 

25.1 

22.4 

Average 

19.4 

21.0 

20.5 

23.7 

22.0 

S13 

10 

19.3 

20.6 

20.8 

24.2 

25.4 

25 

18.9 

19.7 

19.4 

22.7 

20.1 

40 

1 (7  days) 

19.1 

20.6 

20.4 

24.3 

27.2 

63 

19.4 

21.6 

21.4 

23.1 

19.1 

100 

18.6 

20.2 

20.5 

23.8 

26.6 

Average 

19.1 

20.5 

20.5 

23.6 

23.5 

S14 

10 

16.3 

19.3 

21.4 

23.5 

28.4 

25 

18.0 

19.6 

18.8 

24.2 

34.4 

40 

20.2 

20.9 

21.1 

24.0 

18.8 

63 

20.0 

21.2 

21.5 

24.3 

21.5 

100 

18.6 

18.9 

18.1 

22.2 

19.4 

Average 

19.0 

19.9 

20.1 

23.6 

24.3 

SIS 

10 

19.0 

20.5 

21.4 

24.0 

26.3 

25 

19.4 

20.8 

20.5 

23.8 

22.7 

40 

18.8 

20.3 

20.7 

24.8 

31.9 

63 

1 (12  days) 

19.9 

19.3 

18.8 

24.5 

23.1 

100 

19.7 

20.4 

19.0 

23.8 

20.8 

Average 

19.4 

20.2 

20.1 

24.2 

24.5 

Table  7 

Sunnary  of  Results 


Water  Irritation  Oral  Toxicity  in  Mica 

Idant.  Scores Mortality  Average  Wt  (g)  all  doses 


Number 

Eye  Skin  Aver. 

Sum  N*  Score 

loo  silAg 

10  mice 

0 

(days  after  dose) 

3 7 14 

SI 

14 

(2) 

1.2 

15.9 

17.6 

20.2 

24.1 

S2 

e 

0.9 

15.5 

17.5 

19.7 

23.9 

S3 

e 

(1) 

0.7 

15.7 

17.5 

20.0 

24.1 

S4 

6 

0.7 

15.1 

17.1 

19.9 

23.1 

S5 

11 

(2) 

1.0 

1 (6  days) 

17.2 

19.7 

21.8 

24.3 

S6 

13 

(4) 

1.1 

18.8 

22.5 

23.4 

24.5 

S7 

7 

(1) 

0.5 

18.6 

21.6 

22.9 

24.9 

se 

6 

0.5 

18.8 

21.5 

22.5 

24.1 

T8 

14 

(3) 

0.8 

l(k)-6  days) 

18.3 

20.6 

21.9 

24.1 

LI 

12 

(3) 

0.6 

18.9 

21.5 

22.4 

23.8 

L2 

6 

(1) 

0.8 

18.9 

19.6 

21.9 

23.4 

L3 

12 

(2) 

0.5 

1 (12  days) 

18.6 

19.3 

21.4 

23.1 

LA 

15 

(3) 

0.8 

18.9 

19.6 

21.8 

22.9 

S9 

13 

(2) 

1.1 

19.4 

19.6 

21.7 

23.0 

S10 

12 

(1) 

0.7 

2 (3  days) 

22.8 

23.4 

25.5 

25.4 

Sll 

14 

(1) 

1.0 

18.8 

18.8 

18.4 

22.2 

S12 

4 

0.6 

19.4 

21.0 

20.5 

23.7 

S13 

6 

0.8 

19.1 

20.5 

20.5 

23.6 

S14 

6 

0.3 

19.0 

19.9 

20.1 

23.6 

S15 

7 

0.5 

19.4 

20.2 

20.1 

24.2 
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•9 


Introduction 


This  report  contains  data  pertaining  to  the  immediate  oral  toxicity  and 
the  irritant  effects  of  ten  water  samples  described  in  Table  1 and  which 
continue  in  consecutive  order  from  those  described  in  the  Quarterly  Report 
dated  October  28,  1975.  It  also  includes  a repeat  of  the  eye  irritation 
studies  with  samples  LI  and  L4 . The  experimental  methods  employed  and  the 
definitions  of  the  empirical  scores  used  in  the  irritation  studies  all  have 
been  described  in  the  Quarterly  Report. 

Results 


Skin  Irritation 

The  average  scores  for  erythema  and  for  edema  in  the  intact  and  abraded 
abdominal  skin  on  six  rabbits,  immediately  following  and  on  the  3rd  day 
after  24  hours  of  skin  contact  with  the  respective  waters  are  given  in  Table 
2.  These  water  samples  were  somewhat  more  irritating  to  the  skin  of  rabbits 
than  were  the  preceding  samples.  The  empirical  scores  ranged  from  2.1 
(Sample  S 19)  down  to  0.6  (Sample  S 17).  The  responses  consisted  of  mild 
or  moderate  erythema  and  occasional  mild  edema  which  subsided  rapidly  in  the 
intact  skin  and  persisted  but  slightly  longer  in  the  abraded  areas  of  skin. 
The  scores,  although  somewhat  higher  than  those  obtained  with  the  previous 
samples,  were  in  all  instances  well  below  the  empirical  score  of  5 required 
to  classify  a material  as  a primary  skin  irritant. 
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Eye  Irritation 


A sumnary  of  the  aye  irritation  acoras  ia  provided  in  Table  3.  None 
of  the  samples  elicited  eufficient  response  to  be  classified  as  an  eye 
irritant.  Two  of  the  samples,  (S  19a  and  S 20)  resulted  in  a mild 
edema  in  the  palpebrum  which  had  not  occurred  previously.  There  was 
no  involvement  of  the  iris  or  cornea  in  any  instance. 

It  had  been  noted  previously  that  3 of  6 rabbits  had  exhibited  res- 
ponses of  sufficient  severity  to  be  considered  positive  after  contact  of 
the  eyes  with  sample  LI  or  L4.  Ia  a repeat  test  no  rabbit  exhibited  suf- 
ficient response  to  LI  to  be  judged  positive  by  the  standards,  this  water 
is  not  considered  an  eye  irritant.  One  of  6 rabbits  responded  positively 
to  L4 . Although  a 3rd  test  is  necessary  to  classify  the  water  as  an  ir- 
ritant to  the  eye,  I believe  that  for  the  purposes  of  these  experiments, 
the  data  from  the  two  experiments  suffice  and  that  the  water  should  be  con- 
sidered irritating  to  the  eye.  It  is  noteworthy  that  in  each  instance  the 
total  scores  for  the  two  experiments  were  almost  identical. 

Oral  Toxicity 

Data  pertaining  to  the  oral  toxicity  of  the  respective  waters  are 
suiranarized  in  Tables  4A  and  4B.  As  with  the  previous  waters,  these  specific 
samples  were  not  toxic  when  given  orally  to  mice  in  dosages  ranging  from  10 
to  100  ml/kg  inclusively.  Occasional  deaths  among  the  mice  of  Lot  5 were 
not  dose  related  and  were  attributed  to  extraneous  diseases.  Diarrhea  was 
noted  in  mice  given  63  or  100  ml/kg  of  water  S 16;  a sanguineous  excrement 
seen  on  the  rear  quarters  and  tail  of  some  of  the  mice  was  not  identified 
as  to  its  source  or  contents. 

Terminally  the  body  weights  of  the  mice  were  normal  and  not  notably 
affected  by  any  one  of  the  waters. 


Sunnary 


Ten  water  samples  have  been  tested  with  respect  to  their  irritancy 
and  oral  toxicity  using  methods  described  previously. 

The  pertinent  observations  are  sumnarised  in  Table  5.  None  was 
judged  to  be  a primary  skin  irritant.  None  was  judged  to  be  an  irritant 
to  the  eye.  However,  both  the  skin  and  eye  irritation  scores  were  among 
the  high  values  of  all  the  waters  tested  to  date.  None  of  the  waters 
was  toxic  when  given  orally  to  mice. 

Table  1 

Identification  of  the  Haters  Studied 


L5  Laundry  Haste 

L6  Laundry  Haste 

516  Shower  Haste 

517  Shower  Haste 

SIB  Synthetic  Shower  Haste  Peed,  Filtered,  High  Concentrate 

519  Synthetic  Shower  Haste  Feed,  Filtered,  Very  High  Concentrate 

S19a  Synthetic  Shower  Haste  Feed,  Filtered,  Very  High  Cone.  Chlorinated 

520  Real  Shower  Haste  Filtered,  Chlorinated  Concentrated 

521  Real  Shower  Haste  Ultrafiltrate,  Concentrated 

522  Synthetic  Shower  Haste,  Ultrafiltrate  Concentrated 


Primary  Irritation  Induced  in  the  Skin  of  Rabbits » 
Scored  According  to  Procedural  Regulations 


rT 


« 

1 

o 

in 

o 

fM 

o 

© 

o 

fn 

• 

• 

a 

a 

a 

a 

a 

• 

• 

• 

2 

o 

o 

o 

o 

o 

o 

pH 

o 

o 

pH 

W 

«e 

O 

t"* 

a 

CM 

CM 

pH 

o 

ID 

a J 

(/) 

pH 

« 

CM 

CM 

o 

«n 

r* 

fM 

O 

o 

fM 

HT 

£.8 

• 

• 

• 

a 

a 

a 

a 

a 

a 

a 

o 

pH 

o 

o 

pH 

o 

fM 

o 

r> 

^ x: 
U 

•0 

CM 

IN 

o 

fM 

VD 

o 

in 

o 

m 

CD 

E 

• 

• 

a 

a 

a 

a 

a 

a 

a 

a 

s 

*o 

w 

o 

H 

o 

o 

H 

o 

pH 

o 

o 

pH 

ID 

c 

pH 

fM 

in 

(0 

a 

pH 

a 

W 

H 

w 

pH 

4J 

•H 

-O 

c 

1 E 

CD 

CM 

m 

O 

CD 

O 

fM 

m 

n 

XJ 

2 

Ery 

the; 

• 

o 

• 

H 

© 

a 

o 

a 

m 

a 

o 

a 

fM 

a 

o 

a 

pH 

a 

\D 

w 

Q) 

U 

fC 

§ 

0 

o 

o 

c- 

o 

in 

fM 

in 

C* 

o 

c* 

O' 

V) 

• 

• 

• 

a 

a 

a 

a 

a 

a 

a 

t) 

2 

o 

pH 

o 

o 

fM 

o 

H 

o 

o 

IN 

O' 

m 

u 

s 

r> 

a 

O' 

pH 

pH 

a 

€> 

> 

' 

pH 

(0 

fM 

< 

«Q 

^.S 

in 

fM 

H 

r> 

CM 

in 

m 

m 

1 

• 

• 

• 

a 

a 

a 

a 

a 

a 

a 

u s. 
U *J 

K 

l 

o 

pH 

o 

o 

m 

pH 

CM 

o 

pH 

m 

o 

fM 

o 

m 

in 

o 

CM 

o 

r> 

m 

•O 

• 

• 

• 

a 

a 

a 

a 

a 

a 

a 

W 

m 

o 

H 

o 

o 

pH 

O 

CD 

o 

pH 

o 

o 

p4 

cd  ; 

•j 

a 

pH 

a 

a 

H 

CD 

pH 

* i 

CM 

r> 

o 

CD 

m 

r> 

CD 

o 

CD 

fc  JZ 

• 

• 

a 

a 

a 

a 

a 

a 

a 

a 

U 4J 

o 

•H 

o 

o 

CM 

o 

pH 

o 

o 

fM 

*5) 

IS 

aft 

nr 

nr 

fM 

fM 

i 

t> 

CM 

CM 

| 

t> 

fM 

CM 

r* 

r* 

9 

fM 

fM 

r* 

9 

JH 

H 

ID 

0 

to 

0 

o 

u 

w 

ID 

Q 

c 

0 

8 

0 

•H 

4*> 

£ 

4J 

■8 

■8 

4-> 

3 

44 

3 

44 

1 

44 

3 

•H 

e 

•H 

« 

3 

u 

8 

•8 

u 

1 

u 

• 

8 

:|  C 

<K  * 

+» 

4J 

u 

M 

44 

h 

U 

| Q 

o w 

e 

A 

c 

A 

c 

X) 

C 

A 

U 

0 

M 

2 

M 

2 

M 

H 

2 

M 

< 

H 

84 


Table  2 
Continued 


Table  3 


Eye  Irritation  Induced  in  Rabbit#  toy  Weeing  the  Tatar  in  Contact  with 
the  Ocular  Tissue;  Responses  Scored  According  to  Procedural  Regulations 
at  the  Times  Specified 


Xdent. 

Mo.  of 
Sanple 

24 
R • 

Lapsed  Hours 
48 

C R * C 

72 

R * C 

Total 

Score 

Number  of  Rabbits 
Judged  Positive 

L5 

2 

2 

1 

5 

0 

L6 

2 

1 

4 

7 

0 

S16 

2 

3 

4 

9 

0 

S17 

1 

3 

4 

8 

0 

S18 

5 

4 

1 

10 

1 

S19 

4 

5 

2 

11 

1 

S19a 

4 

1 1 

1 

3 1 

12 

1 

S20 

4 

2 1 

1 

1 1 

10 

1 

S21 

2 

0 

2 

4 

0 

S22 

5 

2 

Repeat  of 

2 9 1 

Two  Samples  Studied  Previously 

LI 

3 

5 

5 

13 

0 

LA 

6 

5 

5 

16 

1 

•R  - redness;  C • Chemosie  (edema)  in  the  palpebral  conjunctiva.  There  was  no 
noticeable  effect  in  the  cornea  or  iris. 


Table  4 A 


The  Immediate  Toxicity  of  Specific  Water  Samples  When  Given  Orally 

to  Mice,  (lot  M5) 


Sample 

Dosage 

mlAg 


Deaths 
(10  mice 
per  dose) 


Average  Body  Weight  (g) 


S16 

10 

25 

40 

63 

100 

Average 


2s  (1-9  days) 


S17 

10 

25 

40 

63 

100 

Average 


1;  (6  days) 


15 

10 

25 

40 

63 

100 

Average 


1 (K-5  days) 
1 (8  days) 


•(12  days) 


1 (8  days) 


Change  in 
Weight 


0 

3 

7 

14 

13.7 

14.4 

17.0 

22.6 

68 

13.3 

20.0 

23.8 

79 

14.5 

20.2 

24.1 

66 

15.7 

19.6 

24.6 

57 

14.6 

18.1 

24.2 

66 

14.4 

14.4 

16.8 

23.8 

66 

13.7 

14.8 

19.5 

22.6 

65 

15.3 

18.6 

22.2 

45 

13.6 

16.7 

20.8 

53 

12.9 

16.6 

21.9 

70 

15.8 

18.0 

22.3 

41 

14.3 

14.8 

17.9 

21.9 

53 

12.5 

14.7 

18.5 

23.7 

90 

15.6 

17.0 

20.9 

34 

15.6 

16.7 

20.4 

31 

15.5 

20.2 

24.2 

56 

15.2 

19.3 

23.4 

54 

14.9 

14.7 

18.3 

22.5 

51 

13.4 

16.0 

17.6 

20.5 

53 

13.6 

18.4 

24.2 

78 

13.8 

20.6 

26.2 

90 

15.3 

20.2 

23.9 

56 

14.8 

18.8 

20.8 

40 

14.2 

16.0 

19.2 

23.3 

64 

F 

' 

Tabic  4 1 

The  Immediate  Toxicity  of  Specific  Hater  Samples  Then 

to  Nice.  (Lot  H6) 

Clean  Orally 

~ 1 

1 

Sample 

Deaths 

Average  body  Weight 

(«) 

Change  in 

Dosage 

(10  Nice 

Weight 

mlAs 

per  dose) 

0 

3 

7 

14 

(percent) 

S18 

10 

18.9 

21.4 

22.6 

23.8 

26 

25 

17.6 

19.1  ' 

21.6 

23.4 

33 

40 

19.6 

21.0 

23.6 

23.9 

22 

63 

19.8 

21.8 

21.9 

23.0 

16 

100 

17.2 

19.0 

21.8 

23.4 

36 

Average 

18.6 

20.5 

22.3 

23.3 

25 

S19 

I 

10 

15.5 

17.4 

19.6 

21.9 

41 

2S 

16.5 

17.4 

20.1 

20.3 

23 

40 

16.1 

18.4 

21.1 

22.6 

40 

63 

17.0 

19.8 

22.4 

24.0 

41 

100 

15.6 

17.4 

20.9 

23.0 

44 

Average 

16.1 

18.1 

20.8 

22.3 

38 

SI  9 a 

10 

17.4 

18.8 

20.9 

22. 6 

30 

25 

20.3 

22.4 

23.5 

24.7 

22 

40 

18.7 

20.2 

22.0 

22.9 

22 

63 

19.0 

19.4 

21.4 

23.0 

21 

100 

16.8 

19.2 

21.3 

22.2 

28 

Average 

18.4 

20.0 

21.9 

23.1 

26 

S20 

10 

15.7 

17.5 

20.7 

22.5 

43 

25 

18.1 

20.5 

22.1 

23.4 

29 

40 

18.5 

18.4 

21.4 

22.8 

23 

63 

19.1 

22.7 

20.5 

22.7 

19 

100 

17.7 

19.7 

20.7 

23.0 

30 

Average 

17.8 

19.7 

21.0 

22.8 

. 28  J 

S21 

I 

10 

14.6 

17.6 

20.2 

22.4 

53  j 

25 

18.6 

21.2 

22.5 

23.1 

24 

40 

18.0 

20.6 

21.5 

22.9 

27  1 

[ 

63 

20.5 

23.3 

25.0 

25.5 

24  1 

100 

17.1 

17.5 

19.5 

22.3 

30  1 

Average 

17.8 

20.0 

21.7 

23.2 

30  . 

' 
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Table  5 


Suimary  of  Aesults 


Motor  Irritation 

Jdent.  Scores 

Number  Eye  Skin  Aver. 
Sin  (N*)  Score 


Orel  Toxicity  in  Mice 

Mortality  Average  Mt  <g)  all  doaae*  Change 
100  al/kg  (days  after  Aose)  in  ert. 

10  Mice  0 3 7 14  (Percent) 


15 

5 

1.0 

14.9 

18.3 

22.5 

51 

u> 

7 

1.3 

1 

(8  days)  14.2 

19.2 

23.3 

64 

SIS 

9 

1.2 

2 

(10  days)  14.4 

18.8 

23.6 

66 

£17 

8 

0.6 

14.3 

17.9 

21.9 

53 

ssie 

10 

1 

1.8 

18.6 

20.5 

22.3 

23.3 

25 

S19 

11 

1 

2.1 

16.1 

16.1 

20.8 

22.3 

36 

S19a 

12 

1 

1.5 

18.4 

20.0 

21.9 

23.1 

26 

S20 

10 

1 

1.2 

17.8 

19.7 

21.0 

22.6 

26 

S21 

4 

0 

1.8 

17.8 

20.0 

21.7 

23.2 

30 

S22 

9 

1 

1.6 

Incomplete* 
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This  report  contain*  data  prruininj  to  tho  1«r  -dicta  oral 
toxicity  and  the  irritant  propartia*  of  twenty  water  samples  described  An 
Table  1 and  which  continue  in  coneeeutive  order  from  thoaa  described  in 
tKa  llauu^Kr  Vroaratt  Keoort  dated  November  30,  1975.  St  also  include* 


• repetition  of  the  eye  irritation  study  witn  sample  re.  to*  «*p«ria*nt 
method*  employed  and  th*  definitions  of  the  empirical  scores  used  in  the 
irritation  studies  all  have  been  described  in  the  Quarterly  Report  dated 


Results 


Shin  Irritation 

The  average  scores  for  erythema  and  for  edema  in  the  intact  and 
abraded  abdominal  skin  on  six  rabbits,  ismediately  following  and  on 
the  3rd  day  after  24  hours  of  skin  contact  with  th*  respective  waters 
are  given  in  Table  2.  Non*  of  the  samples  was  found  to  be  e primary 
skin  irritant  as  defined  by  th*  Procedural  Regulations  which  require  an 
empirical  score  of  5 or  more  for  this  classification. 

The  average  skin  irritation  scores  obtained  with  laundry  water  samples 
ranged  from  a high  of  3.5  for  sample  L12,  3.4  for  L13,  3.15  for  L9  and  2. 55 
for  17  (these  were  concentrated  samples)  down  to  a low  of  0.3  and  0.4  for 
waters  L10  and  Lll.  It  should  be  noted  that  th*  high  average  scores  ob- 
tained with  the  specified  laundry  waste  concentrates  represent  moderate 


tc  severe  erythema  and  edema  with  ulearation  and  eschar  formation  in 
■oat  of  the  animals:  usually  thasa  injuria*  had  not  haalad  completely 
within  tha  3 days  pariod  of  obsarvatlon. 

A akin  irritation  aeora  of  3 resulting  free  watar  C26  was  tha  highest 
obtainad  among  tha  shower  wasta  wa tars:  tha  valuas  ganarally  wara  lass  than 
ona. 

»ye  Irritation 

Tha  empirical  aeoras  by  which  tha  irritant  affacts  of  tha  respective 
watars  on  tha  ayas  of  rabbits  wara  gradad  art  listad  in  Tabla  3.  In  all 
instancas  tha  rasponsa  consisted  of  aona  dagraa  of  arythana  in  tha  pal- 
pebral conjunctiva,  without  noticeable  swelling  of  tha  tissue  and  with 
no  injury  in  the  cornea  or  iris.  The  severity  and  extant  of  tha  responses 
was  sufficient  to  classify  sample  826  and  Sastple  111  as  an  ay*  irritant. 

The  responses  to  Lll  are  equivocal,  sine*  there  was  a positive  response 
in  3 of  the  6 rabbits  tasted.  An  additional  test  is  needed  to  classify 
the  water;  however  in  consideration  of  the  akin  irritation  resulting 
from  this  sample  (Tabla  2)  it  should  be  considered  an  ay*  irritant  until 
store  tests  ar*  performed. 

A repetition  of  the  aye  irritation  test  with  watar  T8  indicated  that 
this  watar  was  not  an  ay*  irritant  as  has  been  suggested  by  the  equivocal 
results  obtainad  in  the  first  test. 

Immediate  Oral  Toxicity 

Pats  pertaining  to  the  immediate  toxicity  of  the  respective  waters 
when  given  orally  to  mice  are  summarised  in  Tables  4A.1.C  and  D.  Death 


I 

\ 


1 


occurred  only  Among  mice  that  war*  given  100  ml/kg  of  I>7,  LI  2 or  L13, 
the  respective  mortalities  being  1/10,  6/10  and  3/10.  Mice  that  were 
given  sublethal  dosages  of  these  three  samples  usually  showed  aome  degree 
of  weight  loss  or  reduced  growth  that  was  related  to  the  magnitude  of 
the  dose. 

Susssary 

Of  12  shower  waste  water  samples  only  S26,  a concentrated  synthetic 
waste  feed  was  found  to  be  an  eye  irritation;  slight  irritation  in  the  skin 
was  not  sufficient  to  classify  the  product  as  a primary  skin  irritant. 

No  deaths  occurred  among  mice  that  were  given  orally,  100  ml  of  any  one 
of  the  shower  wastes  per  kg  body  weight. 

Laundry  waste  water  samples  L12  and  LI 3 were  classified  as  eye 
irritants  and  were  moderately  irritating  to  the  skin  of  rabbits,  although 
the  severity  and  extent  of  the  injuries  on  the  skin  were  not  sufficient 
to  classify  either  water  as  a primary  skin  irritation.  A mortality  of 
10,  60,  and  30  percent  occurred  respectively  among  mice  that  were  given 
orally,  100  ml/kg  of  water  LI,  L12  or  LI 3 . 

Of  the  20  samples  tested,  S25,  L7,  L12  and  L13  were  exceptional  in 
the  extent  of  the  responses  they  elicited. 


»4 


Table  1 


S-22 

S-23 

8-24 

S-2S 

8-26 

8-27 

8-28 

S-29 

8-30 

S-31 

8-32 

S-33 

T-9 

T-10 

L-7 

L-8 

L-9 

L-10 

L-ll 

L-12 

L-13 


Identification  of  the  Waters  Studied 


Concentrated  Ultrafiltrate  from  Real  Shower  Waste. 
Concentrated  Filtered  Unchlorinated  Real  Shower  Waste  Feed. 
Synthetic  Shower  Waste  Ultrafiltrate-Concentrated. 

Real  Shower  Waste  Ultrafiltrate-Concentrated. 

Synthetic  Shower  Waste  Feed -Concentrated. 

(OPSS)  Concentrated  Disinfectant. 

(OPSS ) Concentrated  Disinfectant. 

Concentrated  Ajax  Solution. 

Synthetic  Shower  Waste  Concentrated  Feed. 

Synthetic  Shower  Waste  Concentrated  Feed. 

Synthetic  Shower  Waste  Concentrated  Feed. 

Synthetic  Shower  Waste  Concentrated  Feed. 

Tap  Water;  Concentrated. 

Tap  Water  Concentrated. 

Synthetic  Laundry  Waste  Feed  Concentrated. 

U.S.  Army  Detergent;  Concentrated. 

Concentrated  Tide  Detergent. 

Army  Detergent  Concentrated. 

Army  Detergent  Concentrated. 

Synthetic  Laundry  Waste  Concentrated . 

Synthetic  Laundry  Waste  Concentrated. 
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Irritation  Score  0.4  0.5  0.6  2.6 


Primary  Irritation  Induced  in  the  Skin  of  Rabbit* » 
Scored  According  to  Procedural  Regulation* 
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Table  3 


Eye  Irritation  in  Rabbits  Resulting  When  the  Specified  Water  Was  Placed 
in  Contact  with  the  Ocular  Tissues;  Responses  Scored  According  to  Pro- 
cedural Regulations  at  the  Tines  Specified 


Erythema*  in  the  Conjunctiva 
(Sun  of  Scores  in  6 Rabbits) 


Water 

Zdent. 

Number 


Lapsed  Hours 
48 


Total  Number  of  Rabbits 
Score  Judged  Positive 


Repeat  of  one  sample  studied  previously 


*There  was  no  chemosis  in  the  conjunctiva,  no  lesion  or  clouding  of  the  cornea 
and  no  effect  on  the  iris  resulting  at  any  time  from  contact  with  the  speci- 
fied waters. 


**Water  sample  T 8 is  not  an  eye' irritant  as  defined  by  the  Procedural 
Regulations. 
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.Table  4A 

The  Iawediate  Toxicity  of  Specific  Hater  Samples  Hhen  Given 

Orally  to  Mice  (Lot  M 6) 


■Sample 

Dosage 

lAg 


•Average  Body  Height  (g) 

■Deaths  (day  after  dosage)  Change  in 

(10  Slice/  Height 

per  dose) X) ^ 2 — 


I 

I 


S22 

10 

23.2 

24.2 

25 

24.0 

23.5 

40 

24.3 

24.6 

63 

22.7 

22.3 

100 

24.5 

23.4 

Average 

23.7 

23.6 

S23 

10 

24.3 

24.6 

25 

24.2 

24.6 

40 

22.8 

22.7 

63 

24.1 

24.4 

100 

22.5 

21.9 

Average 

23.6 

23.6 

S24 

10 

22.5 

22.4 

25 

23.2 

24.0 

40 

24.6 

24.9 

63 

23.7 

23.8 

100 

23.6 

22.9 

Average 

23.5 

23.6 

S25 

10 

23.4 

23.8 

25 

23.5 

23.6 

40 

23.9 

24.2 

63 

23.2 

23.9 

100 

22.5 

23.1 

Average 

23.3 

23.7 

S26 

10 

24. e 

24.8 

25 

23.6 

24.2 

40 

22.7 

22.1 

63 

24.1 

22.2 

100 

22.6 

21.4 

Average 

23.6 

22.9 

25.2 

25.3 

9.0 

26.0 

25.3 

5.2 

26.8 

26.8 

10.3 

22.6 

21.2 

-6.6 

24.9 

23.4 

-4.6 

25.1 

24.4 

2.7 

26.1 

26.6 

9.7 

25.5 

26.3 

6.6 

24.6 

24.7 

8.4 

25.7 

24.5 

1.5 

22.3 

20.7 

-8.3 

25.0 

24.5 

4.1 

23.6 

24.2 

7.5 

26.3 

26.3 

13.6 

26.0 

25.2 

2.6 

25.2 

25.4 

7.4 

24.8 

24.9 

5.6 

25.1 

25.2 

7.3 

24.9 

26.6 

13.8 

25.1 

25.3 

7.5 

26.4 

26.4 

10.3 

26.4 

27.0 

16.4 

24.8 

26.2 

16.3 

25.5 

26.3 

12.8 

25.8 

26.4 

6.5 

25.8 

26.2 

9.7 

24.4 

25. 3 

11.4 

24.8 

25.8 

4.2 

23.5 

24.3 

7.5 

' 24.9 

25.6 

8.4 

100 


Table  4B 


The  Immediate  Toxicity  of  Specific  Meter  Sample*  When  Given  . 

Orally  to  Mice  (Lot  M 9) 


Average  Body  Weight  (g) 


Sample 

Dosage 

•1/kg 

Deaths 
(10  mice/ 

per  dose) 

0 

(day  after  dosage) 

3 7 

15 

■Chang* 

Heigh 

« 

*27 

10 

22.6 

22.5 

25.3 

24.4 

8.2 

25 

22.7 

19.8 

21.9 

23.4 

3.2 

40 

24.1 

24.4 

24.9 

25.6 

6.3 

63 

21.9 

24.6 

25.4 

24.5 

11.7 

100 

25.2 

25.2 

25.1 

26.6 

5.8 

Average 

23.3 

23.3 

24.1 

24.9 

7.0 

S28 

10 

1 (14  days) 

22.6 

21.7 

22.6 

22.9 

1.4 

25 

21.4 

23.0 

23.1 

24.8 

16.0 

40 

1 (14  days) 

19.1 

22.9 

22.4 

24.3 

27.7 

63 

22.8 

24.4 

25.2 

26.7 

17.2 

100 

23.9 

24.8 

25.2 

26.2 

9.7 

Average 

22.0 

23.4 

23.7 

25.1 

14.2 

S29 

10 

24.8 

24.8 

24.7 

23.4 

-5.5 

25 

21.9 

22.8 

23.2 

24.2 

10.7 

40 

• 

22.5 

23.6 

24.2 

24.3 

8.0 

63 

• 

23.5 

24.2 

25.1 

25.5 

8.4 

100 

24.0 

25.0 

26.0 

27.4 

14.1 

Average 

23.3 

24.1 

24.6 

25.0 

4.2 

L7 

10 

23.5 

23.3 

23.8 

25.4 

7.8 

25 

22.8 

24.4 

25.2 

26.9 

18.8 

40 

21.2 

21.8 

22.4 

23.8 

12.6 

63 

24.3 

22.8 

24.0 

25.6 

5.3 

100 

1 (6  days) 

21.3 

22.2 

22.8 

24.5 

14.9 

Average 

22.6 

22.9 

23.8 

25.2 

11.5 

LB 

10 

22.4 

23.8 

24.4 

24.0 

7.5 

25 

21.4 

23.6 

23.9 

23.2 

8.2 

40 

22.6 

23.0 

23.6 

24.8 

9.9 

<>t 

21.6 

22.4 

23.1 

24.4 

12.9 

loo 

23.1 

23.6 

24.0 

23.8 

2.8 

Average 

22.2 

23.3 

23.8 

24.0 

8.2 

•One  mouse  escaped;  not  included  in  15  day  weights. 
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Table  4C 


The  Immediate  Toxicity  of  Specific  Meter  Samples  When  Given 

Orally  to  Mice  (Lot  M 10) 


Sample 

Dosage 

ml/kc 

Deaths 
(10  mice/ 
ear  dose) 

Average  Body  Weight  (g) 
(day  after  dosage) 

o 3 7 

14 

Change  in 
Weight 

% 

L9  _ . 

10 

24.8 

23.2 

24.1 

25.6 

3.2 

25 

24.9 

22.9 

25.5 

25.9 

4.0 

40 

25.0 

23.7 

25.4 

26.1 

4.4 

63 

26.2 

24.4 

26.6 

27.4 

4.6 

100 

25.6 

21.7 

23.7 

25.2 

-1.6 

Average 

25.3 

23.2 

25.1 

26.0 

2.9 

L10 

10 

25.3 

23.8 

25.1 

25.0 

-1.2 

25 

24.5 

23.2 

25.2 

25.7 

4.9 

40 

24.3 

23.3 

24.9 

25.8 

6.2 

63 

25.3 

24.1 

26.5 

27.0 

6.7 

100 

Average 

25.6 

24.7 

26.8 

27.0 

5.5 

25.0 

23.8 

25.7 

26.1 

4.4 

Lll  . 

10 

24.6 

23.9 

24.8 

25.6 

4.9 

25 

* 

25.4 

24.5 

26.6 

26.8 

5.5 

40 

• 

26.2 

25.4 

26.3 

27.9 

6.6 

63 

25.9 

24.8 

25.4 

27.6 

6.6 

100 

23.0 

22.1 

24.2 

25.0 

8.1 

Average 

25.0 

24.1 

25.4 

26.6 

6.4 

T9 

10 

25.4 

23.9 

24.8 

26.4 

3.8 

25 

25.8 

24.4 

26.6 

26.7 

3.4 

40 

25.2 

23.8 

24.3 

26.6 

5.6 

63 

26.6 

24.4 

26.4 

26.8 

0.8 

100 

28.1 

26.0 

28.4 

29.4 

4.8 

Average 

26.2 

24.5 

26.1 

27.2 

3.7 

T10 

10 

25.6 

25.1 

26.4 

27.8 

8.9 

25 

26.1 

24.4 

26.6 

28.2 

8.2 

40 

23.2 

21.7 

23.6 

24.2 

4.3 

63 

25.3 

23.4 

25.2 

26.8 

5.8 

100 

26.1 

24.4 

26.4 

26.0 

0.4 

Average 

25.3 

23.8 

25.6 

26.6 

5.3 

•Only  9 Mice  per  dose 


Table  4D 


The  Immediate  Toxicity  of  Specific  Mater  Sample*  When  Given 

Orally  to  Mice  (lot  M 11) 


Average  body  Weight  (g) 


Sample 

Dotage 

»l/kg 

Deaths 

(10  Mice/ 
per  dose) 

0 

(day  after  dosage) 

.3  7 

14 

Chang*  : 
Meight 
« 

U2 

10 

30.3 

28.6 

30.0 

30.7 

1.3 

25 

29.8 

27.9 

30.2 

31.0 

4.0 

40 

31.2 

27.5 

29.4 

31.0 

-0.6 

63 

30.6 

27.2 

29.3 

30.2 

-1.3 

100 

6 (1-3  days) 

28.6 

22.2 

22.9 

26.9 

-5.9 

Average 

30.1 

27.2 

29.1 

30.3 

0.8 

LI  3 

10 

31.4 

30.4 

32.3 

34.1 

8.5 

25 

28.9 

25.8 

28.5 

28.2 

-2.3 

40 

31.6 

28.8 

30.8 

32.1 

1.4 

63 

29.8 

26.0 

27.6 

29.2 

*2.2 

100 

3 (2  days) 

29.5 

25.0 

26.4 

28.3 

-4.1 

Average 

30.2 

27.3 

29.2 

30.4 

0.6 

S30 

10 

28.2 

28.1 

30.5 

31.3 

10.7 

25 

30.4 

29.9 

31.7 

32.9 

8.3 

40 

30.2 

29.7 

31.1 

32.2 

6.3 

63 

29.4 

27.8 

28.5 

30.0 

2.0 

100 

29.5 

26.7 

28.1 

30.3 

2.7 

Average 

29.5 

28.4 

30.0 

31.3 

6.0 

S31  . _ 

10 

29.8 

27.5 

29.1 

30.0 

0.7 

25 

29.3 

28.6 

30.7 

31.5 

7.3 

40 

30.0 

29.0 

30.7 

29.2 

-2.6 

63 

30.0 

28.3 

30.7 

31.7 

5.6 

100 

30.7 

25.3 

27.2 

29.9 

-2.5 

Average 

29.9 

27.7 

29.7 

30.4 

1.7 

S32  . . 

10 

29.0 

27.3 

28.3 

28.7 

-0.9 

2S 

29.1 

29.4 

30.5 

30.5 

4.7 

40 

28.7 

28.0 

29.3 

30.3 

5.5 

63 

26.5 

26.5 

27.6 

27.8 

-2.5* 

100 

29.1 

26.2 

27.9 

88.7 

-1.3 

Average 

28.9 

27.4 

28.7 

29.2 

1.1 

‘Drinking  water  unavailable  for  18  hour*. 


Table  5 

Sumnary  of  Results 


Mater 

Xdent . 
Nunber 


Irritation 

Scores 

Eye  Skin  Ever . 
Sum  (N*)  Score 


Oral  Toxicity  in  Mice __ 

Mortality  Average  Wt  (g)  all  doses  Change 
100  ml /kg  (days  after  dose)  in  wt. 
(10  mice)  0 3 7 14 


S 22 

9* 

1 

1.6* 

2 

S23 

9 

0.6 

2. 

S24 

9 

0.4 

2 

S25 

9 

0.3 

2. 

S26 

21 

4 

2.0 

2. 

S27 

e 

0.4 

2. 

S2S 

9 

0.5 

2; 

S29 

9 

0.6 

2: 

S30 

s 

1.0 

2< 

6 

1.1 

2! 

S32 

11 

2 

1.7 

21 

S33 

12 

1.5 

T9 

7 

0.6 

21 

T10 

4 

0.4 

2! 

L7 

10 

2.6 

1 2. 

L8 

2 

0.6 

2; 

L9 

12 

2 

3.2 

2! 

UO 

5 

0.4 

2 

U1 

5 

0.3 

2! 

U2 

14 

3 

3.5 

6 3< 

U3 

22 

5 

3.4 

3 31 

•From 

November 

Report 

e 
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Introduction 


This  report  contains  data  pertaining  to  tha  ijssadiata  oral  toxicity  and 
the  irritant  properties  of  ten  water  samples  described  in  Table  1 and  which 
continue  in  consecutive  order  from  those  described  in  the  December  Progress 
Report.  Data  pertaining  to  the  last  sample  listed  in  the  December  Report, 
(S3 3)  were  incomplete  at  that  time;  they  are  completed  herein. 

Results 

Shin  Irritation 

The  average  scores  for  erythema  and  for  edema  in  the  intact  and  abraded 
abdominal  skin  on  six  rabbits,  ismediately  following  and  on  the  3rd  day 
after  24  hours  of  skin  contact  with  the  respective  waters  are  given  in 
Table  2.  None  of  the  samples  was  found  to  be  a primary  skin  irritant  as 
defined  by  the  Procedural  Regulations.  The  highest  skin  irritation  scores 
obtained  with  this  series  of  waters  were  3.58,  2.48,  1.75  and  1.5  obtained 
with  samples  S-40,  S-37,  S-41  and  S-33.  The  remaining  six  values  in  this 
series  tiers  less  th&.<  one. 

Eye  Irritation 

The  empirical  scores  which  quantitatively  summarise  the  irritant  effects 
of  the  respective  waters  on  the  eyes  of  rabbits  are  listed  in  Table  3.  The 
eye  irritation  consisted  of  no  sore  than  slight  to  mild  palpebral  erythema 
which  was  of  sufficient  Intensity  to  be  considered  positive  (a  score  of  2) 
in  only  one  of  the  60  eyes  examined.  None  of  the  waters  was  found  to  be 
irritating  to  the  eyes  of  rabbits. 


* 

Immediate  Oral  Toxicity 

Data  partaining  to  tha  immediate  toxicity  of  the  raspactiva  waters 
whan  given  orally  to  mala  mice  are  sumnarized  in  Tables  4A  and  4B.  Mo 
deaths  occurred  at  any  of  the  dosage  levels  ranging  from  10  to  100  wu/kg. 
Two  mica  given  waters  S-37  and  S-41  respectively  were  injured  in  some  un- 
know fashion  during  the  5th  nijht  and  were  removed  from  their  groups  on 
the  6th  morning.  One  mouse  given  water  S-35  was  discovered  to  be  a female 
and  pregnant;  her  wight  was  not  included  in  the  dose  group  averages.  Only 
9 mice  were  given  water  S-37  at  each  level  of  dosage,  this  sample  being  a 
concentrated  water  in  short  supply. 

Susmary 

All  of  the  ten  water  samples  tested  were  various  concentrations  of 
synthetic  shower  waste.  None  was  found  to  be  irritating  to  the  eyes  of 
rabbits . 

Samples  S-40  and  S-37  caused  moderate  irritation  in  the  skin  of  some 
rabbits,  however  the  extensiveness  of  the  responses  was  insufficient  to 
classify  the  samples  as  primary  skin  irritants. 

None  of  the  waters  was  toxic  when  given  orally  to  mice. 


ioe 


Table  1 


Identification  of  the  Water*  Studied 


S-33  Synthetic  Shower  Haste  Concentrated  Feed 

S-34  Synthetic  Shower  Haste  Normal  Feed 

S-35  Synthetic  Shower  Haste  Concentrate  Ultrafiltrate 

S-36  Synthetic  Shower  Haste  Feed 

S-37  Concentrated  Synthetic  Shower  Haste  Feed 

S-38  Synthetic  Shower  Haste  Feed 

S-39  Concentrated  Synthetic  Shower  Haste  Feed 

S-40  Concentrated  Synthetic  Shower  Haste  Feed  (Unfiltered) 

S-41  Concentrated  Synthetic  Shower  Haste  Feed 

S-42  Concentrated  Real  Shower  Haste  Ultrafiltrate 


wmmm 


Tabic  3 


Eye  Irritation  in  Rabbits  Resulting  when  the  Specified  Water  Was  Placed 
in  Contact  with  the  Ocular  Tissues i Responses  Scored  Recording  to  Pro- 
cedural Regulations  at  the  Times  Specified 


Water 

Ident. 

Number 


Erythema*  in  the  Conjunctiva 
(Sum  of  Scores  in  6 Rabbits) 


Lapsed  Hours 
24  48 


Total 

Score 


Number  of  Rabbits 
Judged  Positive 


•There  was  no  chemosis  in  the  conjunctiva,  no  ulceration  or  clouding  of 
the  cornea  and  no  effect  on  the  iris  resulting  at  any  time  from  contact 
with  the  specified  waters. 
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Table  4A 


r 


‘The  Immediate  Toxicity  of  Specific  Water  Samples  Whan  Glean 

Orally  to  Mice  (Lot  Ml 2) 


Sample 

•Deaths 

Average  body  Weight  (g) 

(day  after  dosage) 

Change  in 

Dosage 

■ 1 An 

(10  nice/ 

nar  dsaat 

A « « J 

Weight 

* 

S33 


10 

30.0 

29.0 

30.4 

30.8 

2.6 

25 

31.8 

30.0 

30.4 

31.5 

-0.9 

40 

31.3 

27.5 

29.4 

30.7 

-1.8 

63 

32.0 

29.6 

30.3 

32.2 

0.4 

100 

31.1 

29.1 

30.1 

32.1 

3.2 

Average 

31.2 

29.0 

30.1 

31.4 

0.7 

S34 

10 

30.0 

31.0 

32.4 

32.9 

9.6 

25 

31.5 

30.3 

30.5 

32.2 

2.1 

40 

31.8 

31.8 

29.6 

32.2 

1.1 

63 

31.7 

28.6 

31.0 

32.3 

1.8 

100 

31.7 

27.7 

30.3 

31.8 

0.2 

Average 

31.4 

29.8 

30.8 

32.3 

2.9 

S35 

10 

30.5 

30.4 

31.3 

32.2 

5.3 

25 

33.5 

33.2 

32.9 

34.1 

1.6 

40 

31.6 

30.5 

30.2 

31.0 

-2.0 

63 

« 

32.1 

32.1 

31.0 

33.1 

3.1 

100 

32.1 

30.4 

31.3 

32.1 

-0.1 

Average 

32.0 

31.3 

31.3 

32.5 

1.5 

S36 

10 

31.6 

32.4 

33.0 

34.0 

7.6 

25 

30.6 

29.7 

29.8 

30.7 

0.4 

40 

31.7 

31.4 

32.1 

32.5 

2.3 

63 

32.0 

32.0 

32.4 

33.5 

4.4 

100 

31.7 

31.2 

31.8 

32.6 

2.8 

Average 

31.5 

31.3 

31.8 

32.6 

3.5 

S37 

10 

31.3 

32.0 

33.5 

32.9 

4.8 

25 

0/9 

34.2 

33.6 

33.9 

35.4 

3.3 

40 

0/9 

34.5 

34.8 

34.6 

35.6 

3.2 

63 

l/9(K-6d) 

34.4 

33.7 

33.3 

34.2 

-0.6 

100 

0/6 

35.1 

33.4 

34.1 

35.0 

-0.3 

Average 

33.8 

33.2 

33.9 

34.6 

2.2 

*PM9rut  female  removed  before  7th  day  weighing 
**kiH«d  because  of  physical  Injury. 
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. Table  4B 


The  Immediate  Toxicity  of  Specific  Water  Sang>les  When  Given 


Orally  to  Mice  (Lot  M13) 

Average  Body  Weight  (g) 

Sample 

Deaths 

(day  after  dosage) 

■Change  Zn 

Dosage 

(10  mice/ 

Weight 

per  dose) 

0 3 7 14 

« 

Table  5 

Sunnary  of  Results 


Mater 

Ident. 

Number 

Eye 

Sun 

Irritation 

Scores 

Skin  Aver. 
(N*)  Score 

Oral 

Mortality 

100  mlAg 
(10  mice) 

Toxicity  in  Mice 

Average  Mt  (g)  all  doses 
(days  after  dose) 

0 3 7 14 

Change 
in  wt 

« 

533“ 

12 

1.5 

31.2 

29.0 

30.1 

31.4 

0.7 

S34 

2 

0.78 

31.4 

29.6 

30.8 

32.3 

2.9 

S35 

3 

0.5 

32.0 

31.3 

31.3 

32.5 

l.S 

S36 

6 

0.95 

31.5 

31.3 

31.6 

32.6 

3.5 

S37 

6 

2.48 

33.8 

33.2 

33.9 

34.6 

2.2 

536 

6 

1 0.73 

33.5 

33.2 

33.6 

34.4 

2.8 

539 

1 

0.95 

33.2 

33.0 

33.2 

34.0 

2.4 

540 

6 

3.58 

32.7 

31.4 

31.9 

33.0 

1.0 

S41 

0 

1.75 

1 (k) 

33.1 

32.6 

33.3 

34.3 

3.7 

542 

6 

0.7 

32.7 

32.4 

32.9 

34.0 

3.9 

‘Number  of  rabbits  judged  positive 

“Irritation  scores  for  rabbits  previously  reported,  December  31,  1975. 
(k)  One  mouse  killed  on  day  6 because  of  physical  injury. 
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INTRODUCTION 


This  report  contains  data  pertaining  to  the  immediate  oral  toxicity 
and  tha  irritant  propartlaa  of  14  water  samples  described  in  Table  1 and 
which  continue  in  consecutive  order  from  those  described  in  the  January 
Progress  Report  (Feb.  5,  1976). 

RESULTS 

Shin  Irritation 

The  average  scores  for  erythesm  and  edema  in  the  intact  and  abraded 
abdominal  skin  on  six  rabbits , immediately  following  24  hours  of  -contact 
with  the  respective  waters  and  48  hours  after  the  contact  was  terminated 
are  given  in  Table  2.  Of  the  14  waters  tested.  Sample  S-43,  a concentrated 
synthetic  shower  waste  feed  water,  with  an  average  score  of  3.0  was  the 
most  irritating  to  the  skin.  Sample  S-44  was  2nd  high  with  a score  of  2.1; 
Sample  S-45  with  a score  of  1.65  was  3rd  in  order  of  severity.  The  remaining 
11  saaples  evoked  scores  ranging  from  0.6  to  1.63. 

Eye.  Irritation 

The  empirical  scores  which  quantitatively  summarise  the  irritant  effects 
of  the  respective  waters  on  the  eyes  of  rabbits  are  listed  in  Table  3.  The 
eye  irritation  consisted  of  no  more  than  mild  to  moderate  palpebral  erythema 
which  was  of  sufficient  intensity  to  be  considered  positive  (s  score  of  2 
or  more)  in  4 of  the  84  eyes  examined;  one  of  six  rabbits  showed  a positive 
response  in  each  of  the  four  groups  subjected  respectively  to  contact  with 
waters  S-43,  S-44,  S-4S,  and  S-46.  Zn  no  instance  was  there  any  edema  in 
the  palpebrum  or  involvement  of  the  cornea  or  iris. 


Ismedlate  Oral  Toxicity 

Data  pertaining  to  the  isstediate  toxicity  of  the  respective  waters 
when  given  orally  to  nice  are  subcult i zed  in  Tables  4k,  4B  and  4C.  One 
of  ten  mice  in  each  of  4 groups  givan  respectively  100  ml/kg  of  L-14, 

S-45,  S-47  and  S-51  died  in  1 to  B days.  One  of  ten  nice  given  63  ml/kg 
of  S-43  died  after  6 daysj  there  was  also  one  death  in  each  of  three 
groups  given  25  mlAg  of  S-51,  S-52  and  S-55  but  thase  deaths  cay  have  been 
incidental  since  in  each  instance  29  nice  survived  cuch  larger  dosages  of 
the  sane  water. 

Mice  given  large  dosages  (40  to  100  mlAg)  of  the  concentrated  waters 
developed  tremors ,ni Id  ataxia,  excessive  urination,  diarrhea,  anoraxia, 
inanition  and  weight  loss,  with  recovery  in  7 to  14  days.  Body  weights  of 
the  nice  nay  have  been  influenced  to  sons  extent  by  malfunctioning  of  the 
roon  tenperature  control  system  which  permitted  the  room  temperature  to 
drop  to  50-6 0°F  on  the  11th  and  13th  days.  Exceptional  weight  gains  of  the 
mice  in  Lot  M-16  given  samples  S52,  53,  54  and  55)  were  in  large  part 
attributable  to  the  fact  that  these  animals  were  younger  than  those  in  lots 
M-14  and  M-15. 

SUMMARY 

The  quantitative  data  pertaining  to  the  effects  of  the  respective  waters 
when  kept  for  24  hours  in  contact  with  the  intact  and  abraded  abdominal 
skin  of  rabbits,  when  placed  in  contact  with  the  ocular  tissues  of  rabbits 
and  when  given  orally  to  nice  are  sunmarised  in  Table  5.  Physiological 
changes  of  sufficient  severity  to  warrent  concern  occurred  only  with  the 
highly  concentrated  samples . 


Table  1 


Identification  of  the  Wa fra  Studied 


Concentrated  US  Any  Detergent,  Piltered 
Concentrated  Synthetic  Shower  Neste  Feed,  Filtered 
Concentrated  Synthetic  Shower  Waste  Feed,  Filtered 
Concentrated  Synthetic  Shower  Waste  Feed,  Filtered 
Concentrated  Synthetic  Shower  Waste  Feed,  Filtered 
Concentrated  Synthetic  Shower  Waste  Feed,  Filtered 


Concentrated  Real  Shown  Waste  Feed,  Filtered 
Real  Shower  Waste  Ultrafiltrate 
Concentrated  Actual  Shower  Waste  Feed 
Filtered,  Concentrated  Actual  Shower  Waste  Feed 
Filtered,  Actual  Shower  Waste  Feed 
Actual  Shower  Waste  Ultrafiltrate 
Filtered  Actual  Shower  Waste  Feed 
Actual  Shower  Waste  Ultrafiltrate 


Primary  Irritation  Induced  in  the  Skin  of  Rabbit* i 
Scored  According  to  Procedural  Regulations 


1 
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Irritation  Score 


Irritation  Score  1.55  1.63 


Table  3 


r 


Eye  Irritation  in  Rabbits  Resulting  When  the  Specified  Water  Was  Placed 
in  Contact  with  the  Ocular  Tissues i Responses  Scored  According  to  Pro- 
cedural  Regulations  at  the  Tisies  Specified 

Erythema*  in  the  Conjunctiva 
(Sum  of  Scores  in  6 Rabbits) 

Water 


Ident. 

Nvaaber 

24 

R** 

Lapsed  Hours 
46 

R** 

72 

R** 

Total 

Score 

Number  of  Rabbits 
Judged  Positive 

U4 

2 

3 

2 

7 

0 

S43 

7 

1 

4 

12 

1 

S44 

, 5 

2 

4 

11 

1 

S45 

5 

5 

6 

16 

1 

S46 

6 

5 

5 

16 

1 

S47 

4 

2 

1 

7 

0 

S48 

3 

2 

2 

7 

0 

S49 

4 

2 

2 

8 

0 

S50 

1 

2 

2 

5 

0 

S51 

5 

2 

1 

8 

0 

S52 

3 

3 

2 

8 

0 

S53 

2 

4 

1 

6 

0 

S54 

4 

3 

5 

12 

0 

S55 

4 

3 

4 

11 

0 

•There  was  no  swelling  of  the  palpebrun,  no  clouding  or  ulceration  of  the 
the  cornea  and  no  noticeable  change  in  the  iris.  Pupillary  responses  to 
light  were  normal . 

••R  ■ redness 
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Table  4A 


The  Immediate  Toxicity  of  Specific  Water  Sample*  When  Given 
Orally  to  Mice  (Lot  M14) 


Table  4b 

The  Immediate  Toxicity  of  Specific  Water  Samples  When  Given 
Orally  to  Hice  (Lot  MIS) 


•Only  9 mice  in  this  dose  group. 
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Sample 

Dosage 

*1  /kg 

Deaths 
(10  mice/ 
per  dose) 

Average  Body  Weight  (g) 

(day  after  dosage) 

0 3 7 14 

Change  Zn 
Weight 
« 

L14  10 

33.3 

32. B 

33.8 

30.8 

-7.63 

25 

34.1 

32.7 

33.2 

35.3 

3.67 

40 

35.2 

34.7 

35.4 

36.0 

2.30 

63 

32.9 

31.6 

32.5 

33.2 

0.91 

100 

1(2  days) 

36.1 

34.2 

36.3 

37.2 

3.25 

Average 

34.3 

33.1 

34.4 

34.4 

0.42 

S48  10 

32.7 

32.3 

32.7 

33.4 

2.14 

25 

35.2 

34.1 

35.4 

36.5 

3.72 

40 

33.3 

31.9 

32.9 

33.7 

1.23 

63 

35.1 

33.6 

35.4 

36.0 

2.68 

100 

33.5 

32.3 

33.3 

34.6 

3.19 

Average 

33.9 

32.8 

33.9 

35.5 

2.61 

S49  10 

31.7 

31.2 

32.0 

33.6 

6.16 

25 

32.6 

32.1 

32.9 

34.5 

5.09 

40 

34.6 

32.6 

34.2 

34.6 

0.14 

63 

33.0 

31.4 

32.8 

34.0 

3.06 

100 

34.3 

33.0 

33.8 

34.9 

1.81 

Average 

33.3 

32.0 

33.1 

34.3 

3.19 

S50  10 

33.2 

31.9 

32.7 

30.3 

-8.91 

25 

34.2 

33.4 

34.  T 

35.1 

2.78 

40 

31.9 

31.1 

32.7 

33.0 

3. 51 

63 

33.7 

32.4 

33.7 

33.6 

-0.27 

100 

34.4 

32.9  • 

34.7 

33.9 

-1.57 

Average 

a 

33.5 

32.3 

33.7 

33.2 

-0.91 

SSI  10 

34.0 

33.2 

33.9 

33.7 

-0.94 

25 

1 (6  days)* 

32.5 

30.3 

32.1 

32.5 

0.01 

40 

32.7 

32.3 

33.5 

33.5 

2.48 

63 

33.0 

32.5 

33.5 

34.1 

3.46 

100 

1 (2  days) 

32.6 

32.8 

33.9 

34.7 

6.35 

Average 

33.0 

32.2 

33.4 

33.7 

2.29 

.?A. 


Table  4c 


The  Immediate  Toxicity  of  Specific  Water  Samples  When  Given 
Orally  to  Hice  (Lotm.6  ) 


Average  Body  .Weight  (g) 
(day  after  dosage) 


Sample 

Dosage 

mlAg 

Deaths 
(10  mice/ 
per  dose) 

0 

3 

7 

14 

Change  : 
Weight 
% 

SS2  10 

25.4 

26.0 

27.8 

30.5 

20.0 

2S 

1(7  days) 

25.6 

24.6 

27.7 

30.5 

19.0 

40 

27.7 

27.2 

29.2 

33.6 

21.5 

63 

26.0 

26.1 

28.4 

31.7 

22.1 

100 

24.8 

24.8 

27.5 

31.9 

16.8 

Average 

26.3 

25.6 

28.1 

31.6 

20.0 

SS3  10 

27.6 

26.6 

28.6 

31.6 

14.3 

25 

27.5 

26.9 

29.4 

33.0 

19.9 

40 

26.2 

27.1 

29.2 

33.1 

26.3 

63 

26.7 

26.6 

29.1 

32.6 

22.0 

100 

26.3 

26.1 

28.5 

32.1 

21.6 

Average 

26.9 

26.6 

29.0 

32.5 

20.7 

S54  10 

25.5 

25.8 

27.6 

30.4 

19.0 

25 

26.1 

26.5 

28.8 

32.3 

23.7 

40 

27.0 

27.4 

29.8 

33.0 

21.9 

63 

26.4 

27.4 

30.0 

33.2 

25.4 

100 

26.7 

27.0 

29.6 

32.7 

22.1 

Average 

26.3 

26.6 

29.1 

32.3 

22.4 

855  10 

1 (14  days) 

25.9 

25.6 

27.2 

29.7 

14.5 

25 

1 (1  day) 

26.9 

26.7 

28.8 

32.4 

20.6 

40 

25.9 

25.9 

28.1 

31.4 

21.1 

63 

26.1 

27.3 

29.8 

33.0 

26.3 

100 

26.0 

26.2 

28.9 

32.3 

15.5 

Average 

a 

26.6 

26.4 

28.5 

31.8 

19.7 

Table  5 


Summary  of  Results 


Water 

Ident. 

Number 

'Irritation 

Scores 

Eye  Skin  Aver. 

Sum  (N*)  Score 

Oral 

Mortality 

100  mlA9 
(10  sd.ce) 

Toxicity  in  Mice 

Average  Wt  (g)  all  doses 
(days  after  dose) 

0 3 7 14 

Change 
in  Nt 

» 

LI  4 

7-0 

1.23 

1 (2  days) 

34.3 

33.1 

34.4 

34.4 

0.42 

S43 

12-1 

3.0 

33.0 

32.6 

32.6 

33.5 

1.52 

S44 

11-1 

2.1 

33.0 

32.6 

32.8 

33.3 

0.82 

S45 

16-1 

1.65 

1 (8  days) 

32.6 

32.4 

32.8 

33.4 

2.40 

546 

16-1 

1.05 

32.1 

32.1 

32.7 

34.1 

6.10 

547 

7-0 

1.33 

1 (1  day) 

33.0 

32.7 

33.5 

34.7 

5.37 

548 

7-0 

1.25 

33.9 

32.8 

33.9 

35.5' 

2.61 

549 

8-0 

1.23 

33.3 

32.0 

33.1 

34.3 

3.19 

S50 

5-0 

0.6 

33.5 

32.3 

33.7 

33.2 

-0.91 

551 

8-0 

1.0 

1 (3  days) 

33.0 

32.2 

33.4 

33.7 

2.29 

552 

7-0 

1.0 

26.3 

25.6 

28.1 

31.6 

20.0 

553 

8-0 

0.83 

26.9 

26.6 

29.0 

32.5 

20.7 

554 

12-0 

1.55 

• 

26.3 

26.8 

29.1 

32.3 

22.4 

555 

11-0 

1.63 

26.6 

26.4 

28.5 

31.8 

19.7 

‘Number  judged  positive. 
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Introduction 


This  report  contains  data  pertaining  to  the  immediate  oral 
toxicity  and  the  irritant  properties  of  the  fourteen  water  samples 
described  in  Table  1,  and  which  continue  in  consecutive  order  from 
those  described  in  the  Progress  Report  for  February  I - March  31,  1976 
(April  8,  1976). 

Results 


Skin  Irritation 

Table  2 lists  the  average  scores  for  erythema  and  for  edema  in 
the  intact  and  abraded  abdominal  skin  of  six  rabbits,  immediately 
following  24  hours  of  contact  with  the  respective  waters,  and  48  hours 
after  the  contact  was  terminated.  Nine  of  the  samples,  S56  - 59  and 
L17  - 21,  were  judged  to  be  corrosive  substances,  causing  necrosis 
(and  also,  in  some  animals  ulceration  and  eschar  formation  in  the  akin). 
Because  corrosion  is  more  severe  than  the  effects  scored  by  procedural 
regulations,  average  irritation  scores  for  these  samples  are  not  given. 

Sample  L15,  with  an  average  score  of  5.40,  was  found  to  be  a 
primary  Irritant,  causing  ulceration  and  eschar  formation.  Testing 
with  sample  L16  was  limited  to  one  rabbit  because  of  a technical  error 
related  to  an  insufficient  volume  of  the  water.  The  remaining  three 
samples,  S60,  61  and  62,  had  average  scores  of  0.98,  1.13,  and  1.15, 
respectively. 


Eye  Irrita  tion 


A a unary  of  the  eye  Irritation  scores  is  provided  in  Table  3. 

The  severity  and  extent  of  the  responses  was  sufficient  to  classify 
samples  S56,  S58,  LI 5,  L17,  and  L21  as  eye  Irritants.  Irritation 
responses  to  these  waters  consisted  of  severe  erythema  and  moderate 
chemosis  of  the  palpebral  conjunctiva.  Positive  responses  in  the 
cornea  and  in  the  iris  were  also  noted.  The  laundry  samples  induced 
generally  more  severe  reactions  than  did  the  shower  samples. 

The  responses  to  557  and  L18  are  equivocal,  since  there  was  a 
positive  response  in  3 of  the  6 rabbits  treated  in  each  test.  An 
additional  test  is  needed  to  classify  each  water;  however,  in 
consideration  of  the  skin  irritation  and  the  oral  toxicity  resulting 
from  these  samples  (Tables  2 and  4,  respectively),  both  waters  should 
be  considered  eye  irritants  until  more  tests  are  performed. 

Testing  with  sample  L16  could  not  be  completed.  Eye  irritations 
caused  by  the  remaining  samples  (S59~62,  L19-20)  consisted  of  no 
more  than  mild  palpebral  erythema.  There  was  no  chemosis  in  the 
conjunctivae  nor  Involvement  of  the  cornea  or  iris. 

Immediate  Oral  Toxicity 

Data  pertaining  to  the  lsnediate  toxicity  of  the  respective  waters 
when  given  orally  to  mice  are  summarised  in  Tables  4A,  B,  and  C. 

The  LD50's  of  some  specific  waters  are  shown  in  Figure  1. 

Except  for  samples  S59-62,  all  animals  treated  at  lOOml/kg  and 
a high  percentage  of  the  mice  treated  at  63  and  40  ml/kg  died.  Only  4 
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samples  (L16,  19,  20,  and  21)  caused  deaths  at  25  ml/kg.  There 
were  no  deaths  at  10  al/kg  of  any  water.  Twenty-seven  per  cent 
of  the  deaths  occurred  in  less  than  1 hour,  55T  in  less  than 
12  hours,  93/C  in  less  than  24  hours,  1007.  in  less  than  3 days 
after  treatment.  In  general,  the  signs  of  illness  before  death 
included  ataxia,  labored  breathing,  tremors,  and  convulsions. 

Sample  S59  caused  2 deaths  of  9 mice  treated  at  100  ml /kg. 

There  was  no  mortality  among  animals  treated  with  S60.  Host 
animals  that  survived,  in  all  14  tests,  experienced  some  weight 
loss,  but  generally  recovered  in  7-14  days. 

Some  of  the  waters  were  in  short  supply,  so  10  animals  were 
not  treated  at  all  dose  levels. 

Summary 

Fourteen  water  samples  have  been  tested  with  respect  to  their 
irritancy  and  oral  toxicity.  The  observations  are  summarized  in 
Table  5.  Samples  S60,  61,  and  62  produced  no  eye  or  shin  irritations 
on  rabbits  and  were  not  toxic  to  mice.  Sample  S59  was  corrosive  to 
the  skin  of  rabbits  but  caused  no  eye  irritation  or  oral  toxicity. 

The  other  10  samples  caused  severe  physiological  changes  in  rabbits 
and  a high  incidence  of  mortality  in  mice;  these  eleven  samples  were 
highly  concentrated. 
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Primary  Irritation  Induced  In  the  Skin  of  Rabbits; 
Scored  According  to  Procedural  Regulations 


^Irritation  scores  are  not  applicable  to  corrosive  substances,  since  corrosion  is  more  severe  than  the  highest 
scored  irritations. 


TABLE  3 


I 

f 


Eye  Irritation  Induced  in  Rabbit*  by  Placing  the  Water  in  Contact  vith 
the  Ocular  Tissue;  Responses  Scored  According  to  Procedural  Regulations 
at  the  Times  Specified 


Ident . 
No.  of 

2U  1 

Lapsed  Hours 

48  1 

72 

• Total 

Number  of 

Rabbits  Judged 

Sample 

R Ch  C I*  | 

R Ch  C I*  j 

R Ch  C 

I*  I Score 

Positive 

1 

S56 

14 

7 

9 

2 

9 

6 

10 

4 

6 

2 

6 

1 

76 

6 

S57 

10 

2 

2 

0 

4 

1 

1 

0 

1 

0 

0 

0 

21 

3 

S58 

11 

4 

4 

1 

7 

3 

2 

2 

2 

0 

0 

0 

36 

4 

S59 

4 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

5 

0 

S60 

3 

0 

0 

0 

3 

0 

0 

0 

4 

0 

0 

0 

10 

0 

S61 

1 

0 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

4 

0 

S62 

5 

0 

0 

0 

4 

0 

0 

0 

3 

0 

0 

0 

12 

1 

LI  5 

21 

12 

12 

4 

14 

10 

11 

2 

7 

5 

6 

1 

105 

6 

L16 

L17 

Insufficient 

19  12  6 

volun 

3 

e of  samp] 

7 4 

e to 

1 

conclude 

0 1 2 

the 

1 

test. 

0 

0 

55 

6 

L18 

10 

3 

4 

1 

6 

1 

2 

1 

2 

1 

2 

1 

34 

3 

L19 

1 

0 

0 

0 

i 

0 

0 

0 

1 

0 

0 

0 

3 

0 

L20 

3 

0 

0 

0 

i 

0 

0 

0 

0 

0 

0 

0 

4 

0 

L21 

18 

16 

12 

6 

10 

16 

12 

6 

10 

16 

12 

5 

139 

6 

*R«redness,  Ch-chemosis  (edems)  in  the  palebral  conjunctiva;  C-corneal  opacity; 
1-irritation  response  in  the  iris. 
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TABLE  4A 


The  Iomeditte  Toxicity  of  Specific  Utter  Staples 
When  Civen  Orelly  to  Mice  (Lot  Ml 7) 


Staple 

Dostge 

al/Kg 

Detths 
(10  alee 
per  dose) 

0 

3 

7 

14 

Chtnge  in 
Weight 

X 

S56  10 

36.7 

36.4 

37.3 

38.0 

3.7 

25 

34.4 

33.1 

33.9 

35.2 

2.1 

40 

2 

35.4 

35.6 

33.1 

34.6 

-2.2 

63 

9 

34.4 

34.0 

32.5 

34.5 

0.2 

100 

10 

35.6 

- 

- 

Avertge 

35.3 

34.1 

34.8 

35.9 

1.9 

S57  10 

36.4 

36.1 

37.0 

37.9 

3.9 

25 

35.9 

35.1 

35.4 

37.5 

4.5 

40 

4 

35.1 

32.1 

33.4 

35.7 

1.6 

63 

7 

35.3 

33.8 

34.2 

36.2 

2.5 

100 

10 

34.5 

- 

- 

- 

- 

Avertge 

35.4 

34.8 

35.4 

37.1 

4.7 

S61  10 

35.1 

35.4 

36.4 

36.9 

5.2 

25 

32.7 

32.7 

33.2 

34.6 

5.8 

40 

34.0 

33.6 

34.4 

35.0 

2.8 

63 

33.9 

33.8 

34.8 

34.4 

1.4 

100 

1 

33.6 

33.6 

34.6 

33.4 

-0.7 

Avertge 

33.9 

33.8 

34.7 

34.9 

3.0 

S62  10 

35.6 

34.5 

35.4 

36.4 

2.4 

25 

37.4 

36.8 

37.1 

39.3 

5.0 

40 

33.2 

32.7 

33.2 

35.5 

6.7 

63 

34.5 

34.4 

35.2 

35.9 

4.1 

100 

1 

34.6 

34.0 

34.8 

36.7 

6.2 

Avertge 

35.1 

34.5 

35.1 

36.8 

4.9 

L15  10 

33.7 

32.6 

33.6 

35.0 

4.0 

25 

33.3 

31.3 

32.4 

35,0 

5.0 

40 

9 

34.9 

28.0 

29.5 

32.5 

-6.9 

63 

10 

34.4 

- 

m 

- 

100 

10 

34.3 

• 

m 

Avertge 

34.1 

31.7 

32.8 

34.9 

2.2 

TABLE  4B 


The  Immediate  Toxicity  of  Specific  Hater  Saaplee 
When  Given  Orally  to  Mice  (Lot  M18) 


Sample 

Dosage 

•1  /kg 

Deaths 

(10  Bice 
per  dote) 

0 

3 

7 

14 

Change  in 
Height 

X 

S58-  10 

30.0 

29.4 

30.2 

32.1 

6.9 

25 

32.2 

32.8 

33.7 

35.1 

9.0 

40 

1 

32.4 

31.9 

32.9 

35.1 

8.1 

63 

10 

32.1 

- 

- 

• 

m 

100 

8/8* 

30.3 

- 

- 

- 

Average 

31.4 

31.3 

32.2 

34.0 

8.3 

S60-  10 

30.5 

29.9 

31.6 

33.2 

8.8 

25 

30.7 

30.5 

31.5 

32.8 

6.8 

40 

31.3 

32.2 

32.4 

33.9 

8.0 

63 

31.5 

31.2 

32.4 

34.0 

7.7 

100 

30.7 

30.4 

31.7 

33.4 

8.8 

Average 

30.9 

30.8 

31.9 

33.4 

8.0 

L16-  10 

• 

30.6 

29.4 

30.7 

32.3 

5.4 

25 

1 

29.8 

28.1 

29.7 

31.8 

6.7 

40 

1 

33.1 

30.2 

30.8 

33.3 

0.5 

63 

6 

32.0 

28.3 

31.1 

34.6 

8.2 

100 

10 

31.0 

- 

- 

« 

• 

Average 

31.3 

31.1 

32.5 

34.9 

11.4 

L20-  10 

31.5 

31.3 

32.6 

33.6 

6.4 

25 

10 

32.3 

- 

- 

m 

40 

9/9* 

32.0 

- 

- 

• 

• 

63 

9/9* 

31.9 

- 

- 

- 

100 

8/8* 

33.2 

- 

m 

• 

• 

Average 

32.2 

31.3 

32.6 

33.6 

4.3 

L21-  10 

32.0 

32.1 

32.8 

32.3 

0.9 

25 

3 

32.9 

32.2 

33.9 

34.9 

6.1 

40 

10 

32.0 

- 

• 

«s 

63 

10 

33.6 

- 

- 

- 

100 

5/5 

32.6 

• 

• 

• 

• 

Average 

32.7 

3271 

3371 

3374 

rr 

♦There  wee  not  enough  eolution  to  treat  10  aniaals 


TABLE  4C 


The  Immediate  Toxicity  of  Specific  Hater  Sample* 
When  Given  Orally  to  Mice.  (Lot  M19) 


Sample  Death*  Chang*  in 

Dotage  (10  mice  Height 

ml /kg  per  do*e) 0 3 7 14  X 


LI  7 10 

24.8 

25.3 

28.0 

30.4 

22.3 

25 

0/9* 

25.8 

24.6 

27.2 

27.7 

7.1 

40 

0/9* 

25.4 

26.2 

28.8 

30.7 

21.0 

63 

0/8* 

24.1 

23.9 

25.6 

28.6 

19.0 

100 

8/8* 

23.6 

- 

- 

- 

m 

Average 

24.8 

25.0 

27.4 

29.4 

18.6 

L18  10 

23.5 

23.9 

26.5 

28.8 

22.4 

25 

0/8* 

25.0 

25.0 

26.4 

28.3 

13.4 

40 

2/8* 

25.7 

24.4 

26.6 

30.6 

19.1 

63 

8/8* 

25.7 

- 

- 

- 

- 

100 

8/8* 

24.5 

- 

- 

m 

Average 

24.8 

24.4 

26.5 

29.1 

17.2 

LI  9 10 

23.4 

24.4 

27.3 

29.8 

26.9 

25 

3 

25.1 

24.9 

27.1 

30.0 

19.7 

40 

23.7 

23.2 

25.0 

27.7 

16.8 

63 

4 

24.6 

23.3 

24.2 

27.8 

12.7 

100 

10 

23.7 

- 

- 

- 

- 

Average 

24.1 

26.3 

28.6 

31.7 

31.5 

S59  10 

24.3 

24.8 

27.1 

29.7 

22.0 

25 

0/9* 

24.3 

25.4 

27.4 

30.9 

27.1 

40 

0/9* 

24.8 

25.3 

27.3 

30.1 

21.0 

63 

0/9* 

24.3 

24.6 

26.2 

29.8 

22.7 

100 

2/9* 

24.3 

22.9 

25.4 

29.2 

20.4 

Average 

24.4 

24.7 

26.7 

30.0 

22.8 

♦There  wa*  not  enough  aolution  to  treat  10  animal*. 
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TABLE  5 


Summary  of  Result* 


Irritation  (b) 

Scores  Mortality 

Average  Vt. 

(g)  all  doses 

Change 

In  vt. 
Percent 

Uater 

Ident. 

Nuaber 

Eye 

Sun 

n(4) 

Skin  Average 

Score 

0 

3 

7 

14 

S56 

76 

6 

Corrosive^ 

35.3 

34.1 

34.8 

35.9 

1.9 

S57 

21 

3 

Corrosive 

35.4 

34.8 

35.4 

37.1 

4.7 

S58 

36 

4 

Corrosive 

31.4 

31.3 

32.2 

34.0 

8.3 

S59 

5 

0 

Corrosive 

24.4 

24.7 

26.7 

30.0 

22.8 

S60 

10 

0 

0.98 

30.9 

30.8 

31.9 

33.4 

8.0 

S61 

4 

0 

1.13 

33.9 

33.8 

34.7 

34.9 

3.0 

S62 

12 

1 

1.15 

35.1 

34.5 

35.1 

36.8 

4.9 

LIS 

105 

6 

5.40 

34.1 

31.7 

32.8 

34.9 

2.2 

L16 

Insufficient 

volume  of  sample 

31.3 

31.1 

32.5 

34.9 

11.4 

L17 

55 

6 

Corrosive 

24.8 

25.0 

27.4 

29.4 

18.6 

L18 

34 

3 

Corrosive 

24.8 

24.4 

26.5 

29.1 

17.2 

L19 

3 

0 

Corrosive 

24.1 

26.3 

28.6 

31.7 

31.5 

L20 

4 

0 

Corrosive 

32.2 

31.3 

32.6 

33.6 

4.3 

L21 

139 

6 

Corrosive 

32.7 

32.1 

33.2 

33.4 

2.1 

(a)  Nuaber  judged  positive 

(b)  Mortality  data  for  alee  listed  In  Table  4 and  Figure  1. 

(c)  Irritation  scores  are  not  applicable  to  corrosive  substances  since  corrosion 
Is  acre  severe  than  the  highest  scored  irritations. 
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Introduction 


This  report  contains  data  pertaining  to  the  irritant  properties  of  the  nine 
water  samples  described  in  Table  1,  and  which  continue  in  consecutive  order  from 
those  described  in  the  Progress  Report  for  April  1,  - Nay  31 , 1976  (June  £,  1976). 
The  immediate  oral  toxicity  tests  were  not  performed  because  of  insufficient 
volumes  of  the  samples. 

Results 

Shin  Irritation 

Table  2 lists  the  average  scores  for  erythema  and  for  edema  in  the  intact 
and  abraded  abdominal  skin  of  six  rabbits,  immediately  following  24  hours  of 
contact  with  the  respective  waters,  and  48  hours  after  the  contact  was  termi- 
nated. Six  of  the  eight  samples  tested  (S-63,  S-64,  S-65,  L-22,  L-24  and  L-25) 
were  corrosive,  causing  necrosis  of  the  skin,  and  since  corrosion  is  more  severe 
than  irritation,  scores  for  these  samples  are  not  applicable.  The  small  volume 
of  5-66  was  insufficient  for  skin  tests.  The  other  samples,  1,-23  and  L-26, 
had  average  scores  of  2.75  and  3.48,  respectively. 

a«_  Irritation 

A summary  of  the  eye  irritation  scores  is  provided  in  Table  3.  The 
severity  and  extent  of  the  responses  were  sufficient  to  classify  samples  L-22, 

L-24  and  L-25  as  eye  irritants.  Irritation  responses  to  these  consisted  of 
severe  erythema  apd  severe  chemosis  of  the  palpebral  conjunctiva.  Positive 
responses  in  the  cornea  and  in  the  iris  were  also  noted.  Responses  induced 
by  sample  L-24  were  particularly  severe. 

Except  or  three  animals  that  exhibited  12  degree  redness  at  the  24-hour 
reading  (two  treated  with  563,  one  with  565),  eyo  irritations  caused  by  the 
remaining  six  samples  consisted  of  no  more  than  mild  palpebral  erythema.  There 
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was  no  chemosis  in  the  conjunctivse  and  no  involvement  of  the  cornea  or  iris. 

Sunsnary 

Mine  water  samples  have  been  tested  with  respect  to  their  irritancy.  The 
observations  are  summarised  in  Table  4. 

Samples  L-22,  I/-24  and  L-25  caused  severe  physiological  changes  in  both  the 
skin  and  the  eyes  of  rabbits.  Samples  6-63,  6-64  and  S-65  were  corrosive  to  the 
skin  of  rabbits,  but  produced  only  mild  irritation  in  their  eyes.  Samples  L-23 
and  L-26  produced  very  mild  reactions  in  the  eyes  of  rabbits  and  were  adldly 
irritating  to  the  skin,  but  insufficient  to  classify  as  a primary  skin  irritant. 
Sasple  566  caused  mild  irritation  in  rabbit  eyes:  because  of  its  short  supply, 
it  was  not  tested  for  skin  irritancy.  None  of  the  nine  samples  was  tasted  for 
immediate  oral  toxicity. 


Table  1 

Identification  of  the  Waters  Studied 

563  Unfiltered  Concentrated  Synthetic  Shower  Waste  (S56  diluted  lt4) 

564  Unfiltered  Concentrated  Synthetic  Shower  Waste  (S57  diluted  1*4) 

565  Concentrated  Synthetic  Shower  Waste 

566  Concentrated  Synthetic  Shower  Waste  Filtered  (S59  diluted  1:2) 

L22  Concentrated  Laundry  Waste,  Filtered  (L15  diluted  1:3) 

L23  Concentrated  Army  Detergent  (L20  diluted  1:2) 

U4  Concentrated  Synthetic  Laundry  Waste 

L25  Concentrated  Synthetic  Laundry  Waste 

L26  Concentrated  Synthetic  Laundry  Waste 
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1 


irritation  scores  are  not  applicable  to  corrosive  substances  since  corrosion  is  More  severe 
than  the  highest  scored  irritations. 


Table  3 

Eye  Irritation  Induced  in  Rabbits  by  Placing  the  Water  in  Contact  with  the  Ocular 
Tissue;  Responses  Scored  Recording  to  Procedural  Regulations  at  the  Tines  Specified. 


Zdent. 
No.  of 
Sample 


Lapsed  Hours 

48 


It  Ch  C I*  R Ch  C Z*  R Ch  C 1*1  Score  Positive 


12  8 2 
0 0 0 


5 0 0 
2 0 0 
3 0 0 
3 0 0 

6 3 0 
0 0 0 


18  24  12  6 16  23  12 


12  11  2 
6 0 0 


a 


6 3 0 

10  0 


4 0 

2 0 
2 0 
2 0 
2 1 
0 0 
14  18 
1 0 
0 0 


»R  - redness,  Ch  - chemosis  (edema)  in  the  palpebral  conjunctiva,  C - corneal 
opacity,  Z - irritation  response  in  the  iris. 


(a)  sufficient  to  classify  as  an  eye  irritant. 


Table  4 

Suanary  of  Results 


17 

2 

Corrosive 

10 

0 

Corrosive 

11 

1 

Corrosive 

:» 

0 

(c) 

35 

4* 

Corrosive 

0 

0 

2.75 

159 

6* 

Corrosive 

36 

5* 

Corrosive 

7 

0 

3.46 

(•)  Humber  judged  positive;  * Classified  as  an  eye  irritant. 


(b)  Irritation  scores  are  not  applicable  to  eorrosive  substances 
since  corrosion  is  more  severe  than  the  highest  scored  irri- 
tations. 


(c)  Insufficient  volume  of  sample  to  perfon  test. 


Irritation  Scores 


Skin 

Aver.  Score 


APPENDIX  C --  Reports  of  Mutagenicity  Evaluations 
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Explanation  of  Evaluation  Procedures  for  Plate  Assays 

(applicable  to  each  evaluation)  151 

Mutagenicity  evaluation  of  S26  synthetic  shower  waste 

Final  Deport  August  27,  1976  153 

Mutagenicity  evaluation  of  S26A  synthetic  shower  waste 
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EXPLANATION  OF  EVALUATION  PROCEDURES  FOR  PLATE  ASSAYS 

Plate  test  data  consist  of  dlroct  rovarUnt  colony  counts  obtained 
from  a set  of  selective  agar  plates  seeded  with  populations  of  ewtant 
cells  suspended  In  a semisol  Id  overlay.  Because  the  test  chemical  - 
and  the  cells  are  Incubated  In  the  overlay  for  2 to  3 days,  and  a few 
cell  divisions  occur  durlno  the  Incubation  period,  the  test  Is  semi- 
quantitative  In  nature.  Although  these  features  of  the  assay  reduce 
the  quantitation  of  results,  they  provide  certain  advantages  not  con- 
tained In  a quantitative  suspension  test: 

* The  small  number  of  cell  divisions  permits  potential 
mutagens  to  act  on  replicating  DNA,  which  Is  often  more 
sensitive  than  nonrepll eating  DNA. 

• The  combined  Incubation  of  the  compound  and  the  cells  In 
the  overlay  permits  constant  exposure  of  the  Indicator 
cells  for  2 to  3 days. 

A.  Surviving  Populations 

Plate  test  procedures  do  not  permit  exact  quantitation  of  the 
number  of  cells  surviving  chemical  treatment.  At  low  concen- 
trations of  the  test  chemical,  the  surviving  population  on  the 
treatment  plates  Is  essentially  the  same  as  that  on  the  nega- 
tive control  plate.  At  high  concentntions,  the  surviving 
population  Is  usually  reduced  by  some  fraction.  Our  protocol 
normally  employs  several  doses  ranging  over  two  or  three  log 
concentrations,  the  highest  of  these  doses  being  selected  to 
show  slight  toxicity  as  determined  by  subjective  criteria. 

B.  Dose  Response  Phenomena 

The  demonstration  of  dose-related  Increases  In  mutant  counts  Is 
an  Important  criterion  In  establishing  mutagenicity.  A factor 
that  might  modify  dose-response  results  for  a mutagen  would  be 
the  selection  of  doses  that  are  too  low  (usually  mutagenicity 
and  toxicity  are  related).  If  the  highest  dose  Is  far  lower 
than  a toxic  concentration,  no  Increases  may  be  observed  over 
the  dose  range  selected.  Conversely,  If  the  lowest  dose  em- 
ployed Is  highly  cytotoxic,  the  test  chemical  may  kill  any 
mutants  that  are  Induced,  and  the  compound  will  not  appear  to 
be  mutagenic. 
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EXPLANATION  OF  EVALUATION  PROCEDURES  FOR  PLATE  ASSAYS  (Continued) 

C.  Control  Tests 

Positive  and  negative  control  assays  are  conducted  with  each 
experiment  and  consist  of  direct-acting  mutagens  for  nonactiva- 
tion assays  and  mutagens  that  require  metabolic  biotransforma- 
tion  in  activation  assays.  Negative  controls  consist  of  the 
test  compound  solvent  in  the  overlay  agar  together  with  the 
other  essential  components.  The  negative  control  plate  for 
each  strain  gives  a reference  point  to  which  the  test  data  are 
compared.  The  positive  control  assay  Is  conducted  to  demon- 
strate that  the  test  systems  are  functional  with  known  mutagens. 

D.  Interpretation  of  Results 

The  demonstration  of  dose-related  Increases  in  mutant  counts  is 
the  most  rell  >e  method  to  demonstrate  mutagenicity.  Mutant 
Increases  at  o..y  one  or  two  doses  may  be  significant  If  they 
occur  at  the  higher  doses.  Increases  at  low  or  Intermediate 
concentrations  followed  by  reduced  mutant  counts  at  higher  doses 
may  Indicate  that  the  test  chemical  has  a narrow  activity  range 
or  that  the  high  dose  levels  were  toxic  and  the  Induced  revertant 
cells  were  killed.  We  are  able  to  detect  the  latter  possibility 
by  inspecting  the  background  growth,  and  the  former  possibility 
car.  be  investigated  by  looking  at  a narrow  series  of  dose  levels 
bracketing  the  presumptive  active  range. 

It  is  difficult  to  detect  mutagens  with  little  or  no  toxicity  In 
this  assay  since  such  agents  are  generally  weak  mutagens  and  pro- 
duce only  two  to  threefold  increases  In  mutant  counts.  Variations 
of  two  to  threefold  are  often  within  normal  fluctuations  of  the 
spontaneous  counts,  and  the  use  of  even  higher  concentrations  Is 
often  difficult  because  of  the  likelihood  of  overloading  the  sys- 
tem with  large  quantities  of  the  chemical.  To  resolve  the  muta- 
genicity of  such  a chemical,  other  assays  to  which  statistical 
evaluations  can  be  applied  may  be  necessary. 

E.  Relationship  Between  Hutaoeniclty  and  Carcinogenicity 

It  must  be  emphasized  that  the  Ames  Salmonella/mlcrosome  test 
Is  not  a definitive  test  for  chemical  carcinogens.  It  Is 
recognized,  however,  that  correlative  and  functional  relation- 
ships have  been  demonstrated  between  these  two  end  points. 

The  results  of  comparative  tests  on  300  chemicals  by  McCann 
et  jrt.,  (Proc.  Nat.  Acad.  Scl.  USA,  72:S13S-5139,  1975)  show 
an  extremely  good  correlation  between  results  of  microbial 
mutagenesis  tests  and  In  vivo  rodent  carcinogenesis  essays. 

All  evaluation  and  Interpretation  of  the  data  presented  In 
this  report  are  based  only  on  the  demonstration  of  or  lack 
of  mutagenic  activity.  Implications  of  potential  for  car- 
cinogenicity cannot  be  made  without  additional  evaluation. 
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MUTAGENICITY  PLATE  ASSAY 


1.  OBJECTIVE 

The  objective  of  this  study  was  to  evaluate  the  test  compound  for 
genetic  activity  In  Microbial  assays  with  and  without  the  addition 
of  Mammalian  Metabolic  activation  preparations. 


2.  MATERIALS 


A.  Indicator  Microorganisms 

Salmonella  typhlmurlum.  strains:  TA-1535  TA-98 

TA-1537  TA-100 

TA-1538 

Saccharomyces  cerevlslae.  strain:  04 


B.  Activation  System  (Ames  et  aU,  Mutation  Research  31:347,  1975) 
1.  Reaction  Mixture 


Component 


Final  Concentration/ml 


TPN 

Glucose-6-Phosphate 
Sodium  Phosphate 
HgClj 
KC1 

Homogenate  fraction  equivalent 
to  25  mg  of  wet  tissue 


4 Mmoles 

5 nmoles 
100  imioles 

8 nmoles 
33  ymoles 

0.1-0.15  ml  9,000  x g 
supernatant  of  rat  liver 


2.  S^9  Homogenate 

A 9,000  x £ supernatant  was  prepared  from  Sprague-Dawley 
adult  Male  rat  liver  induced  by  Aroclor  1254  five  days 
prior  to  kill. 
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MUTAGENICITY  PLATE  ASSAY 


1.  OBJECTIVE 


The  objective  of  this  study  was  to  evaluate  the  test  compound  for 
genetic  activity  In  microbial  assays  with  and  without  the  addition 
of  mammalian  metabolic  activation  preparations. 


2.  MATERIALS 

A.  Indicator  Microorganisms 

Salmonella  typhlmurlum.  strains:  TA-1535  TA-98 

TA-1537  TA-100 

TA-1538 

Saccharomvces  cerevlslae.  strain:  D4 


6 Activation  System  (Ames  et  «1.,  Mutation  Research  31:347,  1975) 
1.  Reaction  Mixture 


Component 


Final  Concentratl on/ml 


TFN 

61 ucose-6-Phosphatc 
Sodium  Phosphate 
MflCI, 

KC1 

Homogenate  fraction  equivalent 
to  25  mg  of  wet  tissue 


4 umoles 

5 nmoles 
100  vmoles 

8 umoles 
33  umoles 

0.1-0.15  ml  9,000  x g 
supernatant  of  rat  liver 


2.  S-9  Homogenate 

A 9,000  x £ supernatant  was  prepared  from  Sprague-Dawley 
adult  male  rat  liver  Induced  by  Aroelor  1254  five  days 
prior  to  kill. 
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2.  MATERIALS  (Continued) 

C.  Positive  Control  Chemicals 

Table  1 below  lists  the  chemicals  used  for  positive  controls  In 
the  nonactivation  and  activation  assays. 


TABLE  1 


ASSAY  CHEMICAL 

Nonactlva-  Methylnltrosoguanldine 
tlon  (MNNG) 

2-N1trofluorene  (NF) 

Qulnacrine  mustard  (QM) 


SOLVENT 

Water  or  Saline 

Dimethyl  sulfoxide0 
Water  or  saline 


PROBABLE 

MUTAGENIC 

SPECIFICITY 

BPSb 

FSb 

FSb 


Activation  2-Anthramlne  (ANTH) 

Dimethyl sul f oxide0 

2 -Ace ty 1 ami nof 1 uorene 

Dlmethylsulfoxlde0 

(AAF) 

8-Ami noquinoline  (AMQ) 

Olmethyl sulfoxide0 

01 methyl nltrosamlne 

Saline 

(DMNA) 

aConcentrations  given  In  Results  Section 

bBPS  ■ Base-pair  substitution 
FS  ■ Frameshlft 

cPrev1ous1y  shown  to  be  nonmutagenic 


0.  Solvent 


Either  deionized  water  or  dlmethylsulfoxlde  (DMSO)  was  used  to  prepare 
stock  solutions  of  solid  materials.  All  dilutions  of  test  materials 
were  made  In  either  deionized  water  or  DMSO.  The  solvent  employed 
Is  recorded  In  the  Results  Section. 
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3.  EXPERIMENTAL  DESIGN 

A.  Plate  Test  (Overlay  Method) 

Approximately  10*  cells  from  an  overnight  culture  of  each  Indicator 
strain  were  added  to  separate  test  tubes  containing  2.0  ml  of  molten 
agar  supplemented  with  biotin  and  a trace  of  histidine.  For  non- 
activation tests,  the  four  dose  levels  of  the  test  compound  were 
added  to  the  contents  of  the  appropriate  tubes  and  poured  over  the 
surfaces  of  selective  agar  plates.  In  activation  tests  four  dose 
levels  of  the  test  chemical  were  added  to  the  appropriate  tubes 
with  cells.  Just  prior  to  pouring,  an  aliquot  of  reaction  mixture 
(O.S  ml  containing  the  9,000  x £ liver  homogenate)  was  added 
to  each  of  the  activation  overlay  tubes,  which  were  then 
mixed,  and  the  contents  poured  over  the  surface  of  a minimal 
agar  plate  and  allowed  to  solidify.  The  plates  were  Incubated 
for  48  hours  at  37C,  and  scored  for  the  number  of  colonies 
growing  on  each  plate.  The  concentrations  of  all  chemicals 
are  given  In  the  Results  Section.  Positive  and  solvent  con- 
trols using  both  directly  active  positive  chemicals  and  those 
that  require  metabolic  activation  were  run  with  each  assay. 

B.  Recording  and  Presenting  Data 

The  numbers  of  colonies  on  each  plate  were  counted  and  recorded 
on  printed  forms.  These  raw  data  were  analyzed  In  a computer 
program  and  reported  on  a printout.  The  results  are  presented 
as  revertants  per  plate  for  each  Indicator  strain  employed  In  the 
assay.  The  positive  and  the  solvent  controls  are  provided  as 
reference  points.  Other  relevant  data  are  provided  on  the  computer 
printout. 
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5.  INTERPRETATION  OP  RESULTS  AND  CONCLUSIONS 

The  test  compound  ms  examined  for  mutagenic  activity  In  a series 
of  In  vitro  microbial  assays  employing  Salmonella  and  Saccharomyces 
Indicator  organisms.  The  compound  ms  tested  directly  and  In  the 
presence  of  liver  microsomal  enzyme  preparations  from  Aroclor- 
Induced  rats.  The  following  results  were  obtained: 

A.  Toxicity 

The  compound  was  tested  over  a series  of  concentrations  such  that 
there  was  either  quantitative  or  qualitative  evidence  of  some 
chemically  Induced  physiological  effects  at  the  high  dose  level. 
The  low  dose  In  all  cases  was  below  a concentration  that  demon- 
strated any  toxic  effect.  The  dose  range  employed  for  the  eval- 
uation of  this  compound  was  from  1 ul  to  100  yl  per  plate. 

B.  Nonactivation  Test  Results 

The  results  of  the  tests  conducted  on  the  compound  In  the  absence 
of  a metabolic  system  were  all  negative. 

C.  Activation  Test  Results 

The  results  of  the  tests  conducted  on  the  compound  In  the  presence 
of  the  rat  liver  activation  system  were  all  negative. 

D.  Conclusions 


The  test  compound  S26  Synthetic  Shower  Waste  did  not  demonstrate 
mutagenic  activity  In  any  of  the  assays  conducted  In  this  evaluation 
and  was  considered  not  mutagenic  under  these  test  conditions. 
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MUTAGENICITY  PLATE  ASSAY 


1.  OBJECTIVE 

The  objective  of  this  study  was  to  evaluate  the  test  coapound  for 
genetic  activity  In  microbial  assays  with  and  without  the  addition 
of  mammalian  Metabolic  activation  preparations. 


2.  MATERIALS 

A.  Indicator  Microorganisms 

Salmonella  typhlmurlum.  strains:  TA-1535  TA-98 

TA-1537  TA-100 

TA-1538 

Saccharomyces  cerevlslae.  strain:  04 


B.  Activation  System  (Ames  et  aTL,  Mutation  Research  31_:347,  1975) 


1.  Reaction  Mixture 
Component 
TPH 

61 ucose-6-Phosphate 
Sodium  Phosphate 
NgCla 
KC1 

Homogenate  fraction  equivalent 
to  25  mg  of  wet  tissue 


Final  Concentratlon/ml 

4 gmoles 

5 nmoles 
100  umoles 

6 umoles 
33  umoles 

0.1-0.15  ml  9,000  x o 
supernatant  of  rat  liver 


2.  S^9  Homogenate 

A 9,000  x £ supernatant  was  prepared  from  Sprague-Oawley 
adult  male  rat  liver  Induced  by  Aroclor  1254  five  days 
prior  to  kill. 
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2.  MATERIALS  (Continued) 

C.  Positive  Control  Chemicals 

Table  1 below  lists  the  chemicals  used  for  positive  controls  In 
the  nonactivation  and  activation  assays. 


TABLE  1 


ASSAY 

Nonactlva 

tlon 


CHEMICAL 

Methyl nl trosoguanldl ne 
(MNNG) 

2-N1trofluorene  (NF) 
Qulnacrlne  mustard  (QM) 


SOLVENT 

Water  or  Saline 

Dimethyl sulfoxide0 
Water  or  saline 


PROBABLE 

MUTAGENIC 

SPECIFICITY 

BPSb 

FSb 

FSb 


Activation  2-Anthramlne  (ANTH) 

Dimethyl  sulfoxide 

2-Acetyl ami nof 1 uorene 
IMF) 

Dimethyl sulfoxide1 

8-Ami  noquinoline  (AMQ) 

Dimethyl sulfoxide* 

Dimethyl nl trosaml ne 
(DMNA) 

Saline 

‘Concentrations  given  In  Results  Section 

bBPS  ■ Base-pair  substitution 
FS  » Frameshlft 

Previously  shown  to  be  nonmutagenlc 


D.  Solvent 


Either  deionized  water  or  dimethyl sulfoxide  (DMSO)  was  used  to  prepare 
stock  solutions  of  solid  materials.  All  dilutions  of  test  materials 
were  made  In  either  deionized  water  or  DMSO.  The  solvent  employed 
Is  recorded  In  the  Results  Section. 
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3. 


EXPERIMENTAL  DESIGN 

A.  Plate  Test  (Overlay  Method) 

Approximately  10*  cells  from  an  overnight  culture  of  each  Indicator 
strain  were  added  to  separate  test  tubes  containing  2.0  ml  of  molten 
agar  supplemented  with  biotin  and  a trace  of  histidine.  For  non- 
activation tests,  the  four  dose  levels  of  the  test  compound  were 
added  to  the  contents  of  the  appropriate  tubes  and  poured  over  the 
surfaces  of  selective  agar  plates.  In  activation  tests  four  dose 
levels  of  the  test  chemical  were  added  to  the  appropriate  tubes 
with  cells.  Just  prior  to  pouring,  an  aliquot  of  reaction  mixture 
(0.5  ml  containing  the  9,000  x £ liver  homogenate)  was  added 
to  each  of  the  activation  overlay  tubes,  which  were  then 
mixed,  and  the  contents  poured  over  the  surface  of  a minimal 
agar  plate  and  allowed  to  solidify.  The  plates  were  Incubated 
for  48  hours  at  37C,  and  scored  for  the  number  of  colonies 
growing  on  each  plate.  The  concentrations  of  all  chemicals 
are  given  In  the  Results  Section.  Positive  and  solvent  con- 
trols using  both  directly  active  positive  chemicals  and  those 
that  require  metabolic  activation  were  run  with  each  assay. 

B.  Recording  and  Presenting  Data 

The  numbers  of  colonies  on  each  plate  were  counted  and  recorded 
on  printed  forms.  These  raw  data  were  analyzed  In  a computer 
program  and  reported  on  a printout.  The  results  are  presented 
as  revertants  per  plate  for  each  Indicator  strain  employed  in  the 
assay.  The  positive  and  the  solvent  controls  are  provided  as 
reference  points.  Other  relevant  data  are  provided  on  the  computer 
printout. 


*.  NAME  UM  com  DESIGNATION  ijF  THE  1EST  COMPOUND:  S?6A  SYNTHETIC  SHOtfCM  HASIE 
N.  SOLVENT  I DEIONIZED  HATEM 
C.  it  si  hate:  ai»g.  io«  ivis 

NtllH  COMCCNlPAf  IONS  AhE  GIVEN  IN  NICMOL I TENS  IULI  OH  NICHOGHAMS  (UGI  PEh  PLATE 


XBISP A® 

famoarx 


1S  BBSl  QUAllW  mCtXClMI 

10  DDC  — — 


5 


[ 


3 

3 

Ul 

9| 

-/* 


ip  ip 
n 


« © 
M © 


IP  I 


3 2? 


M — Pi  30 

© © Pi  n 


— ^ Pi  <0 
* n © 9 


<v  o © p 

o © m © 


P o p « ♦ — 


x o 
M e 


n e 

— e 


X © X iP 


II  till 

• I I I I I 

I I fill 


II  till 

• I I I I I 

• I • • I I 


ft 


0 9 0 0 

o o o • 
e e o e 
o o o a 
o o o a 

• • • • 
— J =>  o 


u * 
i*.  Z 
•>  9 S 
2 — U 

*fe 


o o if  «xk 

k o o pi  o o 

M O PlfP  Pj 


9 0 © © *-  © 

no  n n n .# 


jjf  jin 


• PI  Pi  O C PI 

p»  © n © m 

pi 


XS  S8XX 
*?  ui  ui  i*i  ur  w 

9 > 9 9 9 9 

-1-1  -J  J -I  -> 


© © © © < © 

92  2222 


2 

X 

P 

tel 

tel  tel  tel  ul  tel  -I 
9 

JJJJJO 

922292 

SSNWU 

oocoo— 

939932 

900000 

z z« 

►•plfclkt? 

220022 

000003 

IP  P»  • 

n n n o 

1/liPf  (DO 

^ MU  PM  9 M 

I I I I I 
te  UU  fi 

• 


o 

ui 

2 


V 

»P 

2 


X 

W 

9 

5 

c* 


tel  W Ul  tel  tel  tel 

NWNS  \ 

siisss 


§**i 

p ^ r 


//if  co 

« u m ^ 

I I I I I 


- * •■jM?  . v - >-V 

....  - >'■  - 


. , .V  . 


5.  INTERPRETATION  OF  RESULTS  AND  CONCLUSIONS 


The  test  compound  was  examined  for  mutagenic  activity  In  a series 
of  In  vitro  microbial  assays  employing  Salmonella  and  Saccharomyces 
Indicator  organisms.  The  compound  was  tested  directly  and  In  the 
presence  of  liver  microsomal  enzyme  preparations  from  Aroclor- 
Induced  rats.  The  following  results  were  obtained: 

A.  Toxicity 

The  compound  was  tested  over  a series  of  concentrations  such  that 
there  was  either  quantitative  or  qualitative  evidence  of  some 
chemically  Induced  physiological  effects  at  the  high  dose  level. 

The  low  dose  in  all  cases  was  below  a concentration  that  demon- 
strated any  toxic  effect.  The  dose  range  employed  for  the  eval- 
uation of  this  compound  was  from  1 yl  to  100  yl  per  plate. 

B.  Nonactivation  Test  Results 

The  results  of  the  tests  conducted  on  the  compound  in  the  absence 
of  a metabolic  system  were  all  negative. 

C.  Activation  Test  Results 

The  results  of  the  tests  conducted  on  the  compound  In  the  presence 
of  the  rat  liver  activation  system  were  all  negative. 

D.  Conclusions 

The  test  compound  S26A  Synthetic  Shower  Waste  did  not  demonstrate 
mutagenic  activity  In  any  of  the  assays  conducted  in  this  evaluation 
and  was  considered  not  mutagenic  under  these  test  conditions. 


Submitted  by: 


Director 

Department  of  Genetics 


Reviewed  by: 


>ert  JMWelr,  >h.b. 
Vice  President 
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MUTAGENICITY  PLATE  ASSAY 


OBJECTIVE 

The  objective  of  this  study  was  to  evaluate  the  test  compound  for 
genetic  activity  In  microbial  assays  with  and  without  the  addition 
of  mammalian  metabolic  activation  preparations. 


MATERIALS 


A.  Indicator  Microorganisms 

Salmonella  typhlmurlum,  strains:  TA-1535  TA-98 

TA-1537  TA-100 

TA-1538 

Saccharoreyces  cerevlslae.  strain:  04 


B.  Activation  System  (Ames  et  al.. , Mutation  Research  3J  347,  1975) 


1.  Reaction  Mixture 

Component  Final  Concentratl on/ml 


TPN 

G1 ucose-6-Phosphate 
Sodium  Phosphate 
MgCl2 
KC1 

Homogenate  fraction  equivalent 
to  25  mg  of  wet  tissue 


4 nmoles 

5 nmoles 
100  imioles 

8 nmoles 
33  nmoles 

0.1-0.15  ml  9,000  x g 
supernatant  of  rat  liver 


2.  S^9  Homogenate 

A 9,000  x £ supernatant  was  prepared  from  Sprague- Dawley 
adult  male  rat  liver  Induced  by  Aroclor  1254  five  days 
prior  to  kill. 
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2.  MATERIALS  (Continued) 

C.  Positive  Control  Chemicals 

Table  1 below  lists  the  chemicals  used  for  positive  controls  In 
the  nonactivation  and  activation  assays. 


TABLE  1 


ASSAY  CHEMICAL* 

Nonactlva-  Methyl nltrosoguanldine 
tlon  (MNNG) 


SOLVENT 

Water  or  Saline 


2-N1trofluorene  (NF)  Dimethyl sulfox1dec 
Qulnacrlne  mustard  (QM)  Water  or  saline 


PROBABLE 

MUTAGENIC 

SPECIFICITY 

BPSb 

FSb 

FSb 


Activation  2-Anthramlne  (ANTH) 

2-Ace ty 1 ami nof 1 uorene 
(AAF) 

8-Ami  noquinoline  (AMQ) 

Dimethyl nl trosamlne 
(DMNA) 


D1 methyl sul fox 1dec 
Dimethyl sulfoxide0 

Dimethyl  sulfoxide0 
Saline 


aConcentrat1ons  given  In  Results  Section 

bBPS  ■ Base-pair  substitution 
FS  ■ Frameshlft 

Previously  shown  to  be  nonmutagenlc 


D.  Solvent 


Either  deionized  water  or  dimethyl sulfoxide  (OMSO)  was  used  to  prepare 
stock  solutions  of  solid  materials.  All  dilutions  of  test  materials 
were  made  In  either  deionized  water  or  DMSO.  The  solvent  employed 
Is  recorded  In  the  Results  Section. 
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3.  EXPERIMENTAL  DESIGN 

A.  Plate  Test  (Overlay  Method) 

Approximately  10*  cells  from  an  overnight  culture  of  each  Indicator 
strain  were  added  to  separate  test  tubes  containing  2.0  ml  of  molten 
agar  supplemented  with  biotin  and  a trace  of  histidine.  For  non- 
activation tests,  the  four  dose  levels  of  the  test  compound  were 
added  to  the  contents  of  the  appropriate  tubes  and  poured  over  the 
surfaces  of  selective  agar  plates.  In  activation  tests  four  dose 
levels  of  the  test  chemical  were  added  to  the  appropriate  tubes 
with  cells.  Just  prior  to  pouring,  an  aliquot  of  reaction  mixture 
(0.5  ml  containing  the  9,000  x £ liver  homogenate)  was  added 
to  each  of  the  activation  overlay  tubes,  which  were  then 
mixed,  and  the  contents  poured  over  the  surface  of  a minimal 
agar  plate  and  allowed  to  solidify.  The  plates  were  Incubated 
for  48  hours  at  37C,  and  scored  for  the  number  of  colonies 
growing  on  each  plate.  The  concentrations  of  all  chemicals 
are  given  In  the  Results  Section.  Positive  and  solvent  con- 
trols using  both  directly  active  positive  chemicals  and  those 
that  require  metabolic  activation  were  run  with  each  assay. 

B.  Recording  and  Presenting  Data 

The  numbers  of  colonies  on  each  plate  were  counted  and  recorded 
on  printed  forms.  These  raw  data  were  analyzed  In  a computer 
program  and  reported  on  a printout.  The  results  are  presented 
as  revertants  per  plate  for  each  Indicator  strain  employed  In  the 
assay.  The  positive  and  the  solvent  controls  are  provided  as 
reference  points.  Other  relevant  data  are  provided  on  the  computer 
printout. 
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5.  INTERPRETATION  OF  RESULTS  AND  CONCLUSIONS 

The  test  compound  was  examined  for  mutagenic  activity  In  a series 
of  In  vitro  microbial  assays  employing  Salmonella  and  Saccharomyces 
Indicator  organisms.  The  compound  was  tested  directly  and  In  tne 
presence  of  liver  microsomal  enzyme  preparations  from  Aroclor- 
Induced  rats.  The  following  results  were  obtained: 

A.  Toxicity 

The  compound  was  tested  over  a series  of  concentrations  such  that 
there  was  either  quantitative  or  qualitative  evidence  of  some 
chemically  Induced  physiological  effects  at  the  high  dose  level. 

The  low  dose  In  all  cases  was  below  a concentration  that  demon- 
strated any  toxic  effect.  The  dose  range  employed  for  the  eval- 
uation of  this  compound  was  from  1 pi  to  100  pi  per  plate. 

B.  Nonactivation  Test  Results 

The  results  of  the  tests  conducted  on  the  compound  In  the  absence 
of  a metabolic  system  were  all  negative. 

C.  Activation  Test  Results 

The  results  of  the  tests  conducted  on  the  compound  In  the  presence 
of  the  rat  liver  activation  system  were  all  negative. 

0.  Conclusions 

The  test  compound  S40  Synthetic  Shower  Waste  did  not  demonstrate 
mutagenic  activity  In  any  of  the  assays  conducted  In  this 
evaluation  and  was  considered  not  mutaoenlc  under  these  test 
conditions. 
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HUTAGENICITY  PLATE  ASSAY 


1.  OBJECTIVE 

The  objective  of  this  study  was  to  evaluate  the  test  compound  for 
genetic  activity  In  microbial  assays  with  and  without  the  addition 
of  mammalian  metabolic  activation  preparations. 


2.  MATERIALS 

A.  Indicator  Microorganisms 

Salmonella  typhlmurlum,  strains:  TA-1535  TA-98 

“ TA-1537  TA-100 

TA-1538 

Saccharomyces  cerevlslae,  strain:  04 


B.  Activation  System  (Ames  et  ah • Mutation  Research  31.: 347,  1975) 
1.  Reaction  Mixture 

Component  Final  Concentratl on/ml 


TPM 

61ucose-6*Phosphate 
Sodium  Phosphate 


Homogenate  fraction  equivalent 
to  25  mg  of  wet  tissue 


4 umoles 

5 umoles 
100  umoles 

8 umoles 
33  umoles 

0.1*0.15  ml  9,000  x g 
supernatant  of  rat  liver 


2.  S-9  Homogenate 


A 9,000  x £ supernatant  was  prepared  from  Sprague-Dawley 
adult  male  rat  liver  Induced  by  Aroclor  1254  five  days 
prior  to  kill. 


2.  MATERIALS  (Continued) 

C.  Positive  Control  Chemicals 

Table  1 below  lists  the  chemicals  used  for  positive  controls  In 
the  nonactivation  and  activation  assays. 


TABLE  1 


ASSAY 

CHEMICAL* 

SOLVENT 

PROBABLE 

MUTAGENIC 

SPECIFICITY 

Nonactiva- 

Methylnl trosoguanldl ne 

Hater  or  Saline 

BPSb 

tion 

(MNNG) 

2-N1trof1uorene  (NF) 

Dimethyl sul f ox 1 dec 

FSb 

Qulnacrlne  mustard  (QM) 

Hater  or  saline 

FSb 

Activation 

2-Anthramlne  (ANTH) 

Dimethyl sul f ox1dec 

BPSb 

2 -Acetyl ami nof 1 uorene 
(AAF) 

Dlmethylsulfoxlde0 

FSb 

8-Ami noquinoline  (AMQ) 

Dlmethylsulfoxlde0 

FSb 

Dimethyl nl trosaml ne 

Saline 

BPSb 

(DMNA) 

^Concentrations  given  In  Results  Section 

PpS  ■ Base-pair  substitution 
FS  ■ Frameshlft 

Previously  shown  to  be  nonmutagenlc 
D.  Solvent 

Either  deionized  water  or  dlmethylsulfoxlde  (DMSO)  was  used  to  prepare 
stock  solutions  of  solid  materials.  All  dilutions  of  test  materials 
were  made  In  either  deionized  water  or  DMSO.  The  solvent  employed 
Is  recorded  In  the  Results  Section. 
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3.  EXPERIMENTAL  DESIGN 

A.  Plate  Test  (Overlay  Method) 

Approximately  10s  cells  from  an  overnight  culture  of  each  Indicator 
strain  were  added  to  separate  test  tubes  containing  2.0  ml  of  molten 
agar  supplemented  with  biotin  and  a trace  of  histidine.  For  non- 
activation tests,  the  four  dose  levels  of  the  test  compound  were 
added  to  the  contents  of  the  appropriate  tubes  and  poured  over  the 
surfaces  of  selective  agar  plates.  In  activation  tests  four  dose 
levels  of  the  test  chemical  were  added  to  the  appropriate  tubes 
with  cells.  Oust  prior  to  pouring,  an  aliquot  of  reaction  mixture 
(0.5  ml  containing  the  9,000  x g.  liver  homogenate)  was  added 
to  each  of  the  activation  overlay  tubes,  which  were  then 
mixed,  and  the  contents  poured  over  the  surface  of  a minimal 
agar  plate  and  allowed  to  solidify.  The  plates  were  Incubated 
for  48  hours  at  37C,  and  scored  for  the  number  of  colonies 
growing  on  each  plate.  The  concentrations  of  all  chemicals 
are  given  In  the  Results  Section.  Positive  and  solvent  con- 
trols using  both  directly  active  positive  chemicals  and  those 
that  require  metabolic  activation  were  run  with  each  assay. 

8.  Recording  and  Presenting  Data 

The  numbers  of  colonies  on  each  plate  were  counted  and  recorded 
on  printed  forms.  These  raw  data  were  analyzed  In  a computer 
program  and  reported  on  a printout.  The  results  are  presented 
as  revertants  per  plate  for  each  Indicator  strain  employed  in  the 
assay.  The  positive  and  the  solvent  controls  are  provided  as 
reference  points.  Other  relevant  data  are  provided  on  the  computer 
printout. 
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5.  INTERPRETATION  OF  RESULTS  AND  CONCLUSIONS 

The  test  compound  was  examined  for  mutagenic  activity  In  a series 
of  In  vitro  microbial  assays  employing  Salmonella  and  Saccharomyces 
Indicator  organisms.  The  compound  was  tested  directly  and  In  the 
presence  of  liver  microsomal  enzyme  preparations  from  Aroclor- 
Induced  rats.  The  following  results  were  obtained: 

A.  Toxicity 

The  compound  was  tested  over  a series  of  concentrations  such  that 
there  was  either  quantitative  or  qualitative  evidence  of  some 
chemically  Induced  physiological  effects  at  the  high  dose  level. 

The  low  dose  In  all  cases  was  below  a concentration  that  demon- 
strated any  toxic  effect.  The  dose  range  employed  for  the  eval- 
uation of  this  compound  was  from  1 ul  to  100  ul  per  plate. 

B.  Nonactivation  Test  Results 

The  results  of  the  tests  conducted  on  the  compound  In  the  absence 
of  a metabolic  system  were  all  negative. 

C.  Activation  Test  Results 

The  results  of  the  tests  conducted  on  the  compound  In  the  presence 
of  the  rat  liver  activation  system  were  all  negative.  The  100  ul 
per  plate  dose  with  TA-1535  was  repeated  because  of  a slightly 
Increased  mutant  frequency.  The  repeat  test  was  negative. 

0.  Conclusions 


The  test  compound  S50  Actual  Shower  Waste  did  not  demonstrate 
mutagenic  activity  In  any  of  the  assays  conducted  In  this  evaluation 
and  was  considered  not  mutagenic  under  these  test  conditions. 
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{bin j^lrfto. 

Vice  President 
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MUTAGENICITY  PLATE  ASSAY 


1.  OBJECTIVE 

The  objective  of  this  study  ms  to  evaluate  the  test  compound  for 
genetic  activity  In  microbial  assays  with  and  without  the  addition 
of  mammalian  metabolic  activation  preparations. 


MATERIALS 

A.  Indicator  Microorganisms 

Salmonella  typhlmurlum,  strains:  TA-1535 

TA-1537 

TA-1538 


TA-98 

TA-100 


Saccharomyces  cerevlslae.  strain: 


Activation  System  (Ames  et  a]...  Mutation  Research  31^:347,  1975) 

1 . Reaction  Mixture 

Component  Final  Concentration/ml 


TPN 

G1 ucose-6-Phosphate 
Sodium  Phosphate 
MgCl2 
KC1 

Homogenate  fraction  equivalent 
to  25  mg  of  wet  tissue 


4 nmoles 

5 nmoles 
100  nmoles 

8 nmoles 
33  umoles 

0.1-0.15  ml  9,000  x o 
supernatant  of  rat  liver 


2.  Homogenate 

A 9,000  x g supernatant  was  prepared  from  Sprague-Oawley 
adult  male  rat  liver  induced  by  Aroclor  1254  five  days 
prior  to  kill. 
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2.  MATERIALS  (Continued) 

C.  Positive  Control  Chemicals 

Table  1 below  lists  the  chemicals  used  for  positive  controls  In 
the  nonactivation  and  activation  assays. 


TABLE  1 

ASSAY 

CHEMICAL* 

SOLVENT 

PROBABLE 

MUTAGENIC 

SPECIFICITY 

Nonactiva- 

tion 

Methyl nl trosoguanldl ne 
(MNNG) 

Water  or  Saline 

BPSb 

2-N1trofluorene  (NF) 

D1methylsu1fox1dec 

FSb 

Qulnacrlne  mustard  (QM) 

Water  or  saline 

FSb 

Activation  2-Anthramlne  (ANTH) 

Dimethyl  sulfoxide0 

BPSb 

2-Acetyl ami nof 1 uorene 
(AAF) 

Dimethyl  sulfoxide0 

FSb 

8-Ami noquinoline  (AMQ) 

Dimethyl  sulfoxide0 

FSb 

Dimethyl nltrosamlne 

i NIMI  A \ 

Saline 

BPSb 

(DMNA) 


Concentrations  given  In  Results  Section 

bBPS  ■ Base-pair  substitution 
FS  * Frameshlft 

Previously  shown  to  be  nonmutagenic 


D.  Solvent 


Either  deionized  water  or  dimethyl sulfoxide  (DMSO)  was  used  to  prepare 
stock  solutions  of  solid  materials.  All  dilutions  of  test  materials 
were  made  In  either  deionized  water  or  DMSO.  The  solvent  employed 
Is  recorded  In  the  Results  Section. 
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3.  EXPERIMENTAL  DESIGN 


A.  Plate  Test  (Overlay  Method) 

Approximately  10s  cells  from  an  overnight  culture  of  each  Indicator 
strain  were  added  to  separate  test  tubes  containing  2.0  ml  of  molten 
agar  supplemented  with  biotin  and  a trace  of  histidine.  For  non- 
activation tests,  the  four  dose  levels  of  the  test  compound  were 
added  to  the  contents  of  the  appropriate  tubes  and  poured  over  the 
surfaces  of  selective  agar  plates.  In  activation  tests  four  dose 
levels  of  the  test  chemical  were  added  to  the  appropriate  tubes 
with  cells.  Just  prior  to  pouring,  an  aliquot  of  reaction  mixture 
(0.5  ml  containing  the  9,000  x £ liver  homogenate)  was  added 
to  each  of  the  activation  overlay  tubes,  which  were  then 
mixed,  and  the  contents  poured  over  the  surface  of  a minimal 
agar  plate  and  allowed  to  solidify.  The  plates  were  Incubated 
for  48  hours  at  37C,  and  scored  for  the  number  of  colonies 
growing  on  each  plate.  The  concentrations  of  all  chemicals 
are  given  In  the  Results  Section.  Positive  and  solvent  con- 
trols using  both  directly  active  positive  chemicals  and  those 
that  require  metabolic  activation  were  run  with  each  assay. 

B.  Recording  and  Presenting  Data 

The  numbers  of  colonies  on  each  plate  were  counted  and  recorded 
on  printed  forms.  These  raw  data  were  analyzed  In  a computer 
program  and  reported  on  a printout.  The  results  are  presented 
as  revertants  per  plate  for  each  Indicator  strain  employed  In  the 
assay.  The  positive  and  the  solvent  controls  are  provided  as 
reference  points.  Other  relevant  data  are  provided  on  the  computer 
printout. 
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5.  INTERPRETATION  OF  RESULTS  AND  CONCLUSIONS 

The  test  compound  was  examined  for  mutagenic  activity  In  a series 
of  In  vitro  microbial  assays  employing  Salmonella  and  Saccharomyces 
Indicator  organisms.  The  compound  was  tested  directly  and  In  the 
presence  of  liver  microsomal  entyme  preparations  from  Aroclor- 
Induced  rats.  The  following  results  were  obtained: 

A.  Toxicity 

The  compound  was  tested  over  a series  of  concentrations  such  that 
there  was  either  quantitative  or  qualitative  evidence  of  some 
chemically  Induced  physiological  effects  at  the  high  dose  level. 

The  low  dose  In  all  cases  was  below  a concentration  that  demon- 
strated any  toxic  effect.  The  dose  range  employed  for  the  eval- 
uation of  this  compound  was  from  1 pi  to  100  ul  per  plate. 

B.  Nonactivation  Test  Results 

The  results  of  the  tests  conducted  on  the  compound  In  the  absence 
of  a metabolic  system  were  all  negative. 

C.  Activation  Test  Results 

The  results  of  the  tests  conducted  on  the  compound  in  the  presence 
of  the  rat  liver  activation  system  were  all  negative. 

D.  Conclusions 

The  test  compound  S53  Actual  Shower  Waste  did  not  demonstrate 
mutagenic  activity  In  any  of  the  assays  conducted  In  this  evaluation 
and  was  considered  not  mutagenic  under  these  test  conditions. 
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SPONSOR:  U.  S.  Army  Medical  Research  and  Development  Command 
MATERIAL:  S55A  Actual  Shower  Water 

1.  NAME  OR  CODE  NUMBER:  S55A  Actual  Shower  Water 

2.  DATE  RECEIVED:  June  9.  1976 

3.  DESCRIPTION:  Clear  Soapy  Liquid 

SUBJECT:  FINAL  REPORT  MUTAGENICITY  PLATE  ASSAY 


cm  cm  co  co 


2 


MUTAGENICITY  PLATE  ASSAY 


1.  OBJECTIVE 

The  objective  of  this  study  was  to  evaluate  the  test  compound  for 
genetic  activity  In  microbial  assays  with  and  without  the  addition 
of  mammalian  metabolic  activation  preparations. 


MATERIALS 

A.  Indicator  Microorganisms 


B. 


Salmonella  typhlmurlum.  strains:  TA-1535 

TA-1537 

TA-1538 

Saccharomyces  cerevlslae.  strain:  04 


TA-98 

TA-100 


Activation  System  (Ames  et  aU,  Mutation  Research  31:347,  1975) 
1.  Reaction  Mixture 


Component 

TPN 

G1 ucose-6-Phosphate 
Sodium  Phosphate 
MgCl2 
KC1 

Homogenate  fraction  equivalent 
to  25  mg  of  wet  tissue 

2.  S^9  Homogenate 


Final  Concentratlon/ml 


4 nmoles 

5 nmoles 
100  nmoles 

8 nmoles 
33  nmoles 
•0.15  ml  9,000  x 


0.1 

supernatant  of  rat  iTver 


fv 


A 9,000  x £ supernatant  was  prepared  from  Sprague* Oawley 
adult  male  rat  liver  Induced  by  Aroclor  1254  five  days 
prior  to  kill. 
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2.  MATERIALS  (Continued) 

C.  Positive  Control  Chemicals 

Table  1 below  lists  the  chemicals  used  for  positive  controls  In 
the  nonactivation  and  activation  assays. 


TABLE  1 


ASSAY  CHEMICAL8 

Nonac tl va-  Methyl nl trosoguanl dl ne 

tlon  (MNNG) 


SOLVENT 

Water  or  Saline 


2-N1trofluorene  (NF)  Dimethyl su!fox1de( 
Qulnacrlne  mustard  (QM)  Water  or  saline 


PROBABLE 

MUTAGENIC 

SPECIFICITY 

BPSb 

FSb 

FSb 


Activation 


2-Anthramlne  (ANTH) 
2-Acetyl ami nof  1 uorene 

m) 

8-Ami noquinoline  (AMQ) 

Dimethyl nl trosami ne 
(DMNA) 


Dimethyl sul f oxide c 
Dimethyl sulfoxide0 

Dimethyl  sulfoxide0 
Saline 


FS 

BPS 


aConcentrat1ons  given  In  Results  Section 

bBPS  ■ Base-pair  substitution 
FS  ■ Frameshift 

Previously  shown  to  be  nonmutagenlc 
D.  Solvent 

Either  deionized  water  or  dlmethylsulfoxlde  (OMSO)  was  used  to  prepare 
stock  solutions  of  solid  materials.  All  dilutions  of  test  materials 
were  made  In  either  deionized  water  or  DNSO.  The  solvent  employed 
Is  recorded  In  the  Results  Section. 
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3.  EXPERIMENTAL  DESIGN 

A.  Plate  Test  (Overlay  Method) 

Approximately  10*  cells  from  an  overnight  culture  of  each  Indicator 
strain  were  added  to  separate  test  tubes  containing  2.0  ml  of  molten 
agar  supplemented  with  biotin  and  a trace  of  histidine.  For  non- 
activation tests,  the  four  dose  levels  of  the  test  compound  were 
added  to  the  contents  of  the  appropriate  tubes  and  poured  over  the 
surfaces  of  selective  agar  plates.  In  activation  tests  four  dose 
levels  of  the  test  chemical  were  added  to  the  appropriate  tubes 
with  cells.  Just  prior  to  pouring,  an  aliquot  of  reaction  mixture 
(0.5  ml  containing  the  9,000  x & liver  homogenate)  was  added 
to  each  of  the  activation  overlay  tubes,  which  were  then 
mixed,  and  the  contents  poured  over  the  surface  of  a minimal 
agar  plate  and  allowed  to  solidify.  The  plates  were  Incubated 
for  48  hours  at  37C,  and  scored  for  the  number  of  colonies 
growing  on  each  plate.  The  concentrations  of  all  chemicals 
are  given  In  the  Results  Section.  Positive  and  solvent  con- 
trols using  both  directly  active  positive  chemicals  and  those 
that  require  metabolic  activation  were  run  with  each  assay. 

B.  Recording  and  Presenting  Data 

The  numbers  of  colonies  on  each  plate  were  counted  and  recorded 
on  printed  forms.  These  raw  data  were  analyzed  In  a computer 
program  and  reported  on  a printout.  The  results  are  presented 
as  revertants  per  plate  for  each  Indicator  strain  employed  In  the 
assay.  The  positive  and  the  solvent  controls  are  provided  as 
reference  points.  Other  relevant  data  are  provided  on  the  computer 
printout. 
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5.  INTERPRETATION  OF  RESULTS  AND  CONCLUSIONS 

The  test  compound  was  examined  for  mutagenic  activity  In  a series 
of  In  vitro  microbial  assays  employing  Salmonella  and  Saccharomyces 
Indicator  organisms.  The  compound  was  tested  directly  and  In  tne 
presence  of  liver  microsomal  enzyme  preparations  from  Aroclor- 
Induced  rats.  The  following  results  were  obtained: 

A.  Toxicity 

The  compound  was  tested  over  a series  of  concentrations  such  that 
there  was  either  quantitative  or  qualitative  evidence  of  some 
chemically  Induced  physiological  effects  at  the  high  dose  level. 
The  low  dose  In  all  cases  was  below  a concentration  that  demon- 
strated any  toxic  effect.  The  dose  range  employed  for  the  eval- 
uation of  this  compound  was  from  1 yl  to  100  yl  per  plate. 

B.  Nonactivation  Test  Results 

The  results  of  the  tests  conducted  on  the  compound  In  the  absence 
of  a metabolic  system  were  all  negative. 

C.  Activation  Test  Results 

The  results  of  the  tests  conducted  on  the  compound  In  the  presence 
of  the  rat  liver  activation  system  were  all  negative. 

D.  Conclusions 


The  test  compound  S55A  Actual  Shower  Water  did  not  demonstrate 
mutagenic  activity  In  any  of  the  assays  conducted  In  this  evaluation 
and  was  considered  not  mutagenic  under  these  test  conditions. 
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SPONSOR:  U.  S.  Army  Medical  Research  and  Development  Command 
MATERIAL:  L7A  Synthetic  Laundry  Waste 

1 . NAME  OR  CODE  NUM8ER:  L7A  Synthetic  Laundry  Haste 

2.  DATE  RECEIVED:  June  9,  1976 

3.  DESCRIPTION:  White  Soapy  Liquid 

SUBJECT:  FINAL  REPORT  MUTAGENICITY  PLATE  ASSAY 


MUTAGENICITY  PLATE  ASSAY 


1.  OBJECTIVE 


The  objective  of  this  study  Mas  to  evaluate  the  test  compound  for 
genetic  activity  In  microbial  assays  with  and  without  the  addition 
of  mammalian  metabolic  activation  preparations. 


2.  MATERIALS 


A.  Indicator  Microorganisms 


Salmonella  typhlmurlum.  strains:  TA-1535  TA-98 

TA-1537  TA-100 

TA-1538 


Saccharomyces  cerevlslae.  strain:  D4 


B.  Activation  System  (Ames  et  al_.,  Mutation  Research  31_:347,  1975) 
1 . Reaction  Mixture 


Final  Concentratlon/ml 


TPN  4 nmoles 

Glucose-6-Phosphate  5 nmoles 

Sodium  Phosphate  100  umoles 

MgC12  8 nmoles 

KC1  33  nmoles 

Homogenate  fraction  equivalent  0.1*0.15  ml  9.000  x a 

to  25  mg  of  wet  tissue  supernatant  of  rat  liver 

2.  S^9  Homogenate 

A 9.000  x £ supernatant  was  prepared  from  Sprague-Oawley 
adult  male  rat  liver  Induced  by  Aroclor  1254  five  days 
prior  to  kill. 


i * -L 
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5.  INTERPRETATION  OF  RESULTS  AND  CONCLUSIONS 

The  test  compound  ms  examined  for  mutagenic  activity  In  a series 
of  In  vitro  microbial  assays  employing  Salmonella  and  Saccharomyces 
Indicator  organisms.  The  compound  ms  tested  directly  and  In  the 
presence  of  liver  microsomal  enzyme  preparations  from  Aroclor- 
Induced  rats.  The  following  results  were  obtained: 

A.  Toxicity 

The  compound  was  tested  over  a series  of  concentrations  such  that 
there  was  either  quantitative  or  qualitative  evidence  of  some 
chemically  Induced  physiological  effects  at  the  high  dose  level. 

The  low  dose  In  all  cases  ms  below  a concentration  that  demon- 
strated any  toxic  effect.  The  dose  range  employed  for  the  eval- 
uation of  this  compound  was  from  1 yl  to  100  yl  oer  plate. 

B.  Nonactivation  Test  Results 

The  results  of  the  tests  conducted  on  the  compound  In  the  absence 
of  a metabolic  system  were  all  negative. 

C.  Activation  Test  Results 

The  results  of  the  tests  conducted  on  the  compound  In  the  presence 
of  the  rat  liver  activation  system  were  all  negative.  The  100  vl 
per  plate  dose  with  TA-153S  was  repeated  because  of  a slightly 
Increased  mutant  frequency.  The  repeat  test  was  negative. 

i 

» 

0.  Conclusions 

The  test  compound  L7A  Synthetic  Landury  Waste  did  not  demonstrate 
mutagenic  activity  In  any  of  the  assays  conducted  In  this  evaluation 
and  was  considered  not  mutagenic  under  these  test  conditions. 
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2.  DATE  RECEIVED:  June  9,  1976 

3.  DESCRIPTION:  Cloudy  Soapy  Liquid 

SUBJECT:  FINAL  REPORT  MUTAGENICITY  PLATE  ASSAY 
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MUTAGENICITY  PLATE  ASSAY 


OBJECTIVE 

The  objective  of  this  study  was  to  evaluate  the  test  compound  for 
genetic  activity  In  Microbial  assays  with  and  without  the  addition 
of  Mammalian  Metabolic  activation  preparations. 


MATERIALS 


A.  Indicator  Microorganisms 

Salmonella  typhlmurlum.  strains:  TA-1535  TA-98 

TA-1537  TA-100 

TA-1538 

Saccharorayces  cerevlslae.  strain:  04 


B.  Activation  System  (Ames  et  al.,  Mutation  Research  31_:347,  1975) 
1.  Reaction  Mixture 


Component 


Final  Concentration/ml 


2. 


TPN 

61 ucose-6-Phosphate 
Sodium  Phosphate 
MgCl2 
KC1 

Homogenate  fraction  equivalent 
to  25  mg  of  wet  tissue 


4 gmoles 

5 umoles 
100  imioles 

8 umoles 
33  umoles 

0.1-0.15  Ml  9.000  x g 
supernatant  of  rat  ITver 


S-9  Homogenate 

A 9.000  x £ supernatant  was  prepared  from  Sprague-Dawley 
adult  male  rat  liver  Induced  by  Aroclor  1254  five  days 
prior  to  kill. 
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2.  MATERIALS  (Continued) 

C.  Positive  Control  Chemicals 

Table  1 below  lists  the  chemicals  used  for  positive  controls  In 
the  nonactivation  and  activation  assays. 


TABLE  1 

PROBABLE 

MUTAGENIC 

ASSAY 

CHEMICAL* 

SOLVENT 

SPECIFICITY 

Nonactiva- 

tion 

Methyl nl trosoguanl dl ne 
(MNNG) 

Water  or  Saline 

BPSb 

2-N1trofluorene  (NF) 

Dimethyl su1fox1dec 

FSb 

Qulnacrine  mustard  (QM) 

Water  or  saline 

FSb 

Activation 

2-Anthramine  (ANTH) 

Dimethyl sulfox1dec 

BPSb 

2-Acetyl ami nof 1 uorene 
(AAF) 

Dlmethylsulfoxlde0 

FSb 

8- Ami noquinoline  (AMQ) 

Olmethylsulfoxlde0 

FSb 

Dimethyl ni trosami ne 
(DMNA) 

Saline 

BPS0 

Concentrations  given  In  Results  Section 

b8PS  • Base-pair  substitution 
FS  ■ Frameshlft 

Previously  shown  to  be  nonmutagenic 
0.  Solvent 

Either  deionized  water  or  dlmethylsulfoxlde  (DMSO)  was  used  to  prepare 
stock  solutions  of  solid  materials.  All  dilutions  of  test  materials 
were  made  in  either  deionized  water  or  DMSO.  The  solvent  employed 
Is  recorded  In  the  Results  Section. 


4 


3.  EXPERIMENTAL  DESIGN 

A.  Plate  Test  (Overlay  Method) 

Approximately  10*  cells  fron  an  overnight  culture  of  each  Indicator 
strain  Mere  added  to  separate  test  tubes  containing  2.0  ml  of  molten 
agar  supplwented  with  biotin  and  a trace  of  histidine.  For  non- 
activation tests,  the  four  dose  levels  of  the  test  compound  were 
added  to  the  contents  of  the  appropriate  tubes  and  poured  over  the 
surfaces  of  selective  agar  plates.  In  activation  tests  four  dose 
levels  of  the  test  chemical  were  added  to  the  appropriate  tubes 
with  cells.  Just  prior  to  pouring,  an  aliquot  of  reaction  mixture 
(0.S  ml  containing  the  9,000  x £ liver  homogenate)  was  added 
to  each  of  the  activation  overlay  tubes,  which  were  then 
mixed,  and  the  contents  poured  over  the  surface  of  a minimal 
agar  plate  and  allowed  to  solidify.  The  plates  were  Incubated 
for  48  hours  at  37C,  and  scored  for  the  number  of  colonies 
growing  on  each  plate.  The  concentrations  of  all  chemicals 
are  given  In  the  Results  Section.  Positive  and  solvent  con- 
trols using  both  directly  active  positive  chemicals  and  those 
that  require  metabolic  activation  were  run  with  each  assay. 

B.  Recording  and  Presenting  Data 

The  numbers  of  colonies  on  each  plate  were  counted  and  recorded 
on  printed  forms.  These  raw  data  were  analyzed  In  a computer 
program  and  reported  on  a printout.  The  results  are  presented 
as  revertants  per  plate  for  each  Indicator  strain  employed  In  the 
assay.  The  positive  and  the  solvent  controls  are  provided  as 
reference  points.  Other  relevant  data  are  provided  on  the  computer 
printout. 
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5.  INTERPRETATION  OF  RESULTS  AND  CONCLUSIONS 

The  test  compound  was  examined  for  mutagenic  activity  In  a series 
of  In  vitro  microbial  assays  employing  Salmonella  and  Saccharomyces 
Indicator  organisms.  The  compound  was  tested  directly  and  In  tne 
presence  of  liver  microsomal  enzyme  preparations  from  Aroclor- 
Induced  rats.  The  following  results  were  obtained: 

A.  Toxicity 

The  compound  was  tested  over  a series  of  concentrations  such  that 
there  was  either  quantitative  or  qualitative  evidence  of  some 
chemically  Induced  physiological  effects  at  the  high  dose  level. 
The  low  dose  In  all  cases  was  below  a concentration  that  demon- 
strated aqy  toxic  effect.  The  dose  range  employed  for  the  eval- 
uation of  this  compound  was  from  1 yl  to  100  pi  per  plate. 

B.  Nonactivation  Test  Results 

The  results  of  the  tests  conducted  on  the  compound  In  the  absence 
of  a metabolic  system  were  all  negative. 

C.  Activation  Test  Results 

The  results  of  the  tests  conducted  on  the  compound  In  the  presence 
of  the  rat  liver  activation  system  were  all  negative. 

D.  Conclusions 

The  test  compound  L7  Synthetic  Laundry  Waste  did  not  demonstrate 
mutagenic  activity  In  any  of  the  assays  conducted  In  this  evalua- 
tion and  was  considered  not  mutagenic  under  these  test  conditions. 
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5.  INTERPRETATION  OF  RESULTS  AND  CONCLUSIONS  

6.  EXPLANATION  OF  EVALUATION  PROCEDURES  FOR  PLATE  ASSAYS 


SPONSOR:  u.  S.  Army  Medical  Research  and  Development  Command 
MATERIAL:  LI 2 Synthetic  Laundry  Waste 

1.  NAME  OR  CODE  NUMBER:  L12  Synthetic  Laundry  Waste 

2.  DATE  RECEIVED:  June  9,  1976 

3.  DESCRIPTION:  Clear  Soapy  Liquid 

SUBJECT:  FINAL  REPORT  MUTAGENICITY  PLATE  ASSAY 
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2.  MATERIALS  (Continued) 

C.  Positive  Control  Chemicals 


Table  1 below  lists  the  chemicals  used  for  positive  controls  In 
the  nonactivation  and  activation  assays. 


TABLE  1 


PROBABLE 

MUTAGENIC 

SPECIFICITY 


CHEMICAL*  SOLVENT 

Methyl nltrosoguanldlne  Hater  or  Saline 
(MNNG) 

2-N1trof1uorene  (NF)  Dimethyl sulfoxide' 

Qulnacrlne  mustard  (QM)  Hater  or  saline 


ASSAY 


Nonactlva 

tlon 


Activation  2-Anthramlne  (ANTH)  Dimethyl sulfoxide 

2-Acet^l ami nof 1 uorene  Dimethyl sulfoxide' 

8-Amlnoqulnollne  (AMQ)  Dimethyl sulfoxide' 

Dimethyl nltrosamlne  Saline 

(DMNA) 


Concentrations  given  In  Results  Section 

bBPS  ■ Base-pair  substitution 
FS  ■ Frameshlft 

Previously  shown  to  be  nonmutagenlc 


D.  Solvent 


Either  deionized  water  or  dlmethylsulfoxlde  (DMSO)  was  used  to  prepare 
stock  solutions  of  solid  materials.  All  dilutions  of  test  materials 
were  made  In  either  deionized  water  or  DMSO.  The  solvent  employed 
Is  recorded  In  the  Results  Section. 


4 


3.  EXPERIMENTAL  DESIGN 

A.  Plate  Test  (Overlay  Method) 

Approximately  10®  cells  from  an  overnight  culture  of  each  Indicator 
strain  were  added  to  separate  test  tubes  containing  2.0  ml  of  molten 
agar  supplemented  with  biotin  and  a trace  of  histidine.  For  non- 
activation tests,  the  four  dose  levels  of  the  test  compound  were 
added  to  the  contents  of  the  appropriate  tubes  and  poured  over  the 
surfaces  of  selective  agar  plates.  In  activation  tests  four  dose 
levels  of  the  test  chemical  were  added  to  the  appropriate  tubes 
with  cells.  Just  prior  to  pouring,  an  aliquot  of  reaction  mixture 
(0.5  ml  containing  the  9,000  x £ liver  homogenate)  was  added 
to  each  of  the  activation  overlay  tubes,  which  were  then 
mixed,  and  the  contents  poured  over  the  surface  of  a minimal 
agar  plate  and  allowed  to  solidify.  The  plates  were  Incubated 
for  48  hours  at  37C,  and  scored  for  the  number  of  colonies 
growing  on  each  plate.  The  concentrations  of  all  chemicals 
are  given  In  the  Results  Section.  Positive  and  solvent  con- 
trols using  both  directly  active  positive  chemicals  and  those 
that  require  metabolic  activation  were  run  with  each  assay. 

B.  Recording  and  Presenting  Data 

The  numbers  of  colonies  on  each  plate  were  counted  and  recorded 
on  printed  forms.  These  raw  data  were  analyzed  In  a computer 
program  and  reported  on  a printout.  The  results  are  presented 
as  revertants  per  plate  for  each  Indicator  strain  employed  In  the 
assay.  The  positive  and  the  solvent  controls  are  provided  as 
reference  points.  Other  relevant  data  are  provided  on  the  computer 
printout. 


•*‘**5r*aam 


► 

X 

? 

x a 

w lo 

\\N\N 

§ 

JS  O J\  « # N 

oo  ««,-  sssss 

ml 

i 

• 

«• 

NtCOUNOLC s/PL ATE 


6 


r 


1 


5.  INTERPRETATION  OF  RESULTS  AND  CONCLUSIONS 

The  test  compound  was  examined  for  mutagenic  activity  In  a series 
of  In  vitro  microbial  assays  employing  felmonella  and  Saccharomyces 
Indicator  organisms.  The  compound  was  tested  directly  and  In  tne 
presence  of  liver  microsomal  enzyme  preparations  from  Aroclor- 
Induced  rats.  The  following  results  were  obtained: 

A.  Toxicity 

The  compound  was  tested  over  a series  of  concentrations  such  that 
there  was  either  quantitative  or  qualitative  evidence  of  some 
chemically  Induced  physiological  effects  at  the  high  dose  level. 
The  low  dose  In  all  cases  was  below  a concentration  that  demon* 
strated  any  toxic  effect.  The  dose  range  employed  for  the  eval- 
uation of  this  compound  was  from  1 ul  to  100  wl  per  plate. 

8.  Nonactivation  Test  Results 

The  results  of  the  tests  conducted  on  the  compound  In  the  absence 
of  a metabolic  system  were  all  negative. 

C.  Activation  Test  Resul ts 

The  results  of  the  tests  conducted  on  the  compound  In  the  presence 
of  the  rat  liver  activation  system  were  all  negative. 

0.  Conclusions 

The  test  compound  L12  Synthetic  Laundry  Waste  did  not  demonstrate 
mutagenic  activity  In  any  of  the  assays  conducted  In  this  evalua- 
tion and  was  considered  not  mutagenic  under  these  test  conditions. 
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Reviewed  by: 


Vice  President 
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SPONSOR:  U.  S.  Army  Medical  Research  and  Development  Coamand 
MATERIAL:  L14  Synthetic  Laundry  Haste 

1.  NAME  OR  CODE  NUMBER:  L14  Synthetic  Laundry  Haste 

2.  DATE  RECEIVEO:  June  9,  1976 

3.  DESCRIPTION:  Clear  Soapy  Liquid 


SUBJECT:  FINAL  REPORT  NUTAGENICITY  PLATE  ASSAY 


UUNN 
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HUTA6ENICITY  PLATE  ASSAY 


1.  OBJECTIVE 

The  objective  of  this  study  mss  to  evaluate  the  test  compound  for 
genetic  activity  In  microbial  assays  with  and  without  the  addition 
of  mammalian  metabolic  activation  preparations. 


2.  MATERIALS 

A.  Indicator  Microorganisms 

Salmonella  typhlmurlum.  strains:  TA-1S35  TA-98 

TA-1537  TA-100 

TA-1538 

Saccharomyces  cerevlslae,  strain:  04 


B.  Activation  System  (Ames  et  al_. , Mutation  Research  31.:347,  1975) 
1.  Reaction  Mixture 

Component  Final  Concentratl on/ml 


TPN 


61 ucose-6-Phospha  te 
Sodium  Phosphate 
MgCI* 

KC1 


Homogenate  fraction  equivalent 
to  25  mg  of  wet  tissue 


4 nmoles 

5 nmoles 
100  nmoles 

8 nmoles 
33  umoles 

0.1-0.15  ml  9,000  x g 
supernatant  of  rat  liver 


2.  S-9  Homogenate 

A 9,000  x g supernatant  was  prepared  from  Sprague-Oawley 
adult  male  rat  liver  Induced  by  Aroclor  1254  five  days 
prior  to  kill. 
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MATERIALS  (Continued) 


C.  Positive  Control  Chemicals 


Table  1 below  lists  the  chemicals  used  for  positive  controls  In 
the  nonactivation  and  activation  assays. 


TABLE  1 


ASSAY 


CHEMICAL1 


Nonactiva- 

tion 


SOLVENT 

Water  or  Saline 


PROBABLE 

MUTAGENIC 

SPECIFICITY 


Methyl nl trosoguanldl ne 
(MNNG) 

2-N1trofluorene  (NF)  Dimethyl  sulfoxide*" 

Qulnacrlne  mustard  (QM)  Water  or  saline 


BPS1 
b 


FS 


FS1 


Activation  2-Anthramlne  (ANTH) 


2-Acetyl ami nofluorene 
(AAF) 


Dimethyl sul f ox1dec 
D1methylsulfox1dec 


BPS' 
b 


FS 


8-Ami noquinoline  (AMQ) 


Dimethyl nl trosaml ne 
(DMNA) 


Dimethyl sul f ox1dec 
Saline 


FS1 


BPS 


‘Concentrations  given  In  Results  Section 


"BPS  ■ Base-pair  substitution 
FS  ■ Frameshlft 


Previously  shown  to  be  nonmutagenlc 


D.  Solvent 


Either  deionized  water  or  dimethyl sulfoxide  (DMSO)  was  used  to  prepare 
stock  solutions  of  solid  materials.  All  dilutions  of  test  materials 
were  made  In  either  deionized  water  or  DMSO.  The  solvent  employed 
is  recorded  In  the  Results  Section. 
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3.  EXPERIMENTAL  DESIGN 


A.  Plate  Test  (Overlay  Method) 

Approximately  10®  cells  from  an  overnight  culture  of  each  Indicator 
strain  were  added  to  separate  test  tubes  containing  2.0  ml  of  molten 
agar  supplemented  with  biotin  and  a trace  of  histidine.  For  non- 
activation tests,  the  four  dose  levels  of  the  test  compound  were 
added  to  the  contents  of  the  appropriate  tubes  and  poured  over  the 
surfaces  of  selective  agar  plates.  In  activation  tests  four  dose 
levels  of  the  test  chemical  were  added  to  the  appropriate  tubes 
with  cells.  Just  prior  to  pouring,  an  aliquot  of  reaction  mixture 
(0.5  ml  containing  the  9,000  x £ liver  homogenate)  was  added 
to  each  of  the  activation  overlay  tubes,  which  were  then 
mixed,  and  the  contents  poured  over  the  surface  of  a minimal 
agar  plate  and  allowed  to  solidify.  The  plates  were  Incubated 
for  48  hours  at  37C,  and  scored  for  the  number  of  colonies 
growing  on  each  plate.  The  concentrations  of  all  chemicals 
are  given  In  the  Results  Section.  Positive  and  solvent  con- 
trols using  both  directly  active  positive  chemicals  and  those 
that  require  metabolic  activation  were  run  with  each  assay. 

B.  Recording  and  Presenting  Data 

The  numbers  of  colonies  on  each  plate  were  counted  and  recorded 
on  printed  forms.  These  raw  data  were  analyzed  In  a computer 
program  and  reported  on  a printout.  The  results  are  presented 
as  revertants  per  plate  for  each  Indicator  strain  employed  In  the 
assay.  The  positive  and  the  solvent  controls  are  provided  as 
reference  points.  Other  relevant  data  are  provided  on  the  computer 
printout. 
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INTERPRETATION  OF  RESULTS  AND  CONCLUSIONS 


The  test  compound  ms  examined  for  Mutagenic  activity  In  a series 
of  In  vitro  Microbial  assays  CMploylng  Salmonella  and  Saccharomyces 
Indicator  organisms.  The  compound  ms  tested  directly  and  In  the 
presence  of  liver  Microsomal  enzyme  preparations  from  Aroclor- 
Induced  rats.  The  following  results  were  obtained: 

A.  Toxicity 

The  compound  was  tested  over  a series  of  concentrations  such  that 
there  was  either  quantitative  or  qualitative  evidence  of  some 
chemically  Induced  physiological  effects  at  the  high  dose  level. 
The  low  dose  In  all  cases  was  below  a concentration  that  demon- 
strated any  toxic  effect.  The  dose  range  employed  for  the  eval- 
uation of  this  compound  ms  from  1 pi  to  100  pi  per  plate. 

B.  Nonactivation  Test  Results 

The  results  of  the  tests  conducted  on  the  compound  In  the  absence 
of  a metabolic  system  were  all  negative. 

C.  Activation  Test  Results 

The  results  of  the  tests  conducted  on  the  compound  In  the  presence 
of  the  rat  liver  activation  system  were  all  negative.  The  1 pi 
and  5 pi  per  plate  doses  with  TA-1535  were  repeated  because  of 
slightly  Increased  mutant  frequencies.  The  repeat  test  ms 
negative. 

0.  Conclusions 


The  test  compound  114  Synthetic  Laundry  Waste  did  not  demonstrate 
mutagenic  activity  In  any  of  the  assays  conducted  In  this  evalua- 
tion and  was  considered  not  mutagenic  under  these  test  conditions. 


Submitted  by: 


Director 

Department  of  Genetics 


Reviewed  by: 


DISTRIBUTION  LIST 


Number 

of 

Copies 


4 


25 


12 


1 


1 


Destination 


HQDA  (SGRD-SI) 

Fort  Detrick 
Frederick,  MD  21701 


U.S.  Army  Medical  Bioengineering 
Research  and  Development  Laboratory 
Attn:  SGRD-UBG-E 

Fort  Detrick,  Frederick,  MD  21701 


Defense  Documentation  Center  (DDC) 
Attn*  DDC-TCA 
Cameron  station 
Alexandria,  VA  22314 


Superintendent 

Academy  of  Health  Sciences,  U.S.  Army 

Attn*  AHS-COM 

Fort  Sam  Houston,  TX  78234 


Dean 

School  of  Medicine 

Uniformed  Services  University  of  the 
Health  Sciences 

Office  of  the  Secretary  of  Defense 
6917  Arlington  Road 
Bethesda,  MD  20014 


DISTRIBUTION  LIST 


Number 

of 

Copies 


3 


25 


12 


1 


1 


Destination 


HQDA  ( SGRD-AJ  ) 
Fort  Detrick 
Frederick,  MD  21701 


U.S.  ARMY  MEDICAL  BIOENGINEERING 
RESEARCH  AND  DEVELOPMENT  LABORATORY 
Attn:  SGRD-UBG-E 

Fort  Detrick,  Frederick,  MD  21701 


DEFENSE  DOCUMENTATION  CENTER  (DDC) 
Attn:  DDC-TCA 
Cameron  Station 
Alexandria,  VA  22314 


Superintendent 

ACADEMY  OF  HEALTH  SCIENCES,  US  Army 

Attn:  AHS-COM 

Fort  Sam  Houston,  TX  78234 


Dean 

School  of  Medicine 

Uniformed  Services  University  of  the 
Health  Sciences 

Office  of  the  Secretary  of  Defense 
6917  Arlington  Road 
Bethesda,  MD  20014 


